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Skills Gaps: A Review of Underlying Concepts 
and Evidence 
Employer reports of job vacancies left unfilled due to a lack of adequately skilled applicants have 

spanned U.S. industries for decades, and have often raised concerns among some Members of 

Congress about the broader economic implications of a potential mismatch between skills 

possessed by workers and those sought by employers. Some concerns center on the notion that 

certain skills�² often higher-level or mid-level skills�² that are sought by employers are not 

possessed by enough workers, impeding �H�P�S�O�R�\�H�U�V�¶���D�E�L�O�L�W�\���W�R���I�L�Q�G���W�K�H���F�D�S�D�F�L�W�L�H�V���W�K�H�\���Q�H�H�G���W�R��
operate, innovate, expand, and compete, and this ultimately slows economic growth. Other 

concerns relate to the plight of workers and the notion that mismatches between �Z�R�U�N�H�U�V�¶��skills 

and the current or future demands of work may be a primary driver of unemployment and may 

render the skillsets possessed by groups of workers obsolete.  

Disagreement exists about the pervasiveness of skills misalignments, and about their scale and 

how concentrated they are. This is called into question by suggestions that other factors�² such as 

wage levels and working conditions�² may be partially or largely responsible for unfilled 

positions, unemployment, or other outcomes that are sometimes attributed to skills gaps and cited 

as evidence of their existence.  

Nonetheless, there is little doubt that work demands regularly evolve throughout many occupations and industries creating, at 

least on some scale, mismatches between what jobs require and the readiness of workers to perform those tasks. Large 

structural changes accompanying new technologies have had a substantial effect on the types of jobs available and on the 

work performed in industries across the economy during certain periods. Current conversations around automation, artificial 

intelligence, and technological change more generally indicate that such structural changes�² and the potential for large-scale 

skills gaps�² may be on the horizon in the coming years.  

Central to skills gap debates are what have become perennial questions surrounding (1) the mix of education and training 

needed to equip workers with the skills and knowledge required for work, and (2) who should provide it, finance it, and 

determine its content and help workers navigate what is needed. These issues are not new�² worker skills have always 

mattered to production, and U.S. workers and employers have long had to adapt to the changing demands of work. But 

identifying the mix of general and specific skills and knowledge needed in the workforce, and the appropriate roles for 

government, employers, and workers in developing them, can be complex.  

Several separate laws authorize federal policies and programs aiming to improve the preparedness of the U.S. workforce, 

employing many different strategies. Some place emphasis on the development of a foundation of transferrable knowledge 

and skills. Others provide support for postsecondary educational pursuits and lifelong learning, allowing existing or 

prospective workers to select the particular types of education or training in which to invest. Other federal policies support 

specific types of training in areas where a shortage of skilled workers exists (e.g., cybersecurity, nursing). Still others 

promote skill development by encouraging employer-provided training. Relatedly, there are many federal policies that are not 

focused on skill development, which can also affect whether sufficient numbers of workers holding skills that meet the needs 

of employers are available (e.g., policies that address factors that may inhibit labor force participation among skilled workers 

such as availability of child care, and policies in areas such as immigration that affect the size and composition of the labor 

force). 

This report is a response to congressional requests for the Congressional Research Service (CRS) to identify, synthesize, and 

explain the core components of the skills gap discourse and, to the extent possible, explore and clarify evidence on the 

existence of skills gaps. The report acknowledges that the skills gap label is often applied to several different circumstances 

and conditions, and it offers a discussion of the varied meanings associated with the term. The report attempts to shed light 

on the nature and existence of various types of skills misalignments and explores their potential policy implications.  

The report presents a limited review of indicators that are commonly cited as evidence of the existence of skill 

misalignments. These include broad indicators examining job openings and hires, employer wage responses to unfilled jobs, 

educational credentials possessed in relation to those required, and the adequacy of measurable foundational skills among 

current (and future) workers. The report notes that these indicators, which measure trends of relevance to the skills gap 

R47059 

March 31, 2022 

Sarah A. Donovan 
Specialist in Labor Policy 
  

Adam Stoll 
Actg Deputy Assistant 
Director and Specialist 
  

David H. Bradley 
Specialist in Labor 
Economics 
  

Benjamin Collins 
Analyst in Labor Policy 
  

 



Skills Gaps: A Review of Underlying Concepts and Evidence 

 

Congressional Research Service 

debate, do not clearly suggest that widespread misalignments exist. At the same time, this review cannot rule out 

misalignments as a possibility.  

The report notes as well that available existing broad indicators have limitations. For instance, not everything of interest can 

currently be measured. Notably lacking are accepted measures that examine the adequacy of the supply of in-demand 

capacities such as soft skills. Further, some indicators may be imprecise. As an example, some rely on educational credentials 

as a proxy measure for skills possessed by workers or required for work, and there is debate about whether this may be an 

imperfect proxy for skill levels possessed and actually required. Additionally, some indicators are generated through 

imperfect research. Some, for example, come from employer and industry surveys, which are seemingly well positioned to 

shed light on imbalances between supply and demand for skills, but these surveys often do not meet standards for quality 

research, and they may lack impartiality. 

With regard to a more narrow examination of skill shortages affecting particular occupations or fields in which there is an 

undersupply of credentialed workers, or in which work demands may be changing rapidly, the report notes there is more 

agreement about the existence of some misalignments. The report highlights illustrative examples of fields in which evidence 

points to shortages. Also discussed is the complexity associated with isolating the causes when occupations, employers, and 

regions face difficulty in filling positions. That is, it is difficult to attribute hiring challenges to a skills shortage when there 

are often many other plausible explanations for hiring challenges.  

Throughout the report, there is discussion of enduring challenges that complicate policymaking in this arena. One is that the 

skills gap label encompasses a series of somewhat separate (but interrelated) issues, and it is not clear that there is a common 

problem definition or consensus about what may need to be addressed. Further, it can be hard to reach agreement about 

respective responsibilities of workers, employers, and government in ensuring the acquisition of skills. While there are 

numerous federal investments promoting a skilled workforce, there is no clear agreement about whether, or the extent to 

which, the different skills-related challenges being addressed by federal policies need to be thought of as a continuum and 

addressed in an interconnected manner.  
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Introduction 
�&�R�Q�F�H�U�Q�V���D�E�R�X�W���V�N�L�O�O�V���J�D�S�V���W�K�D�W���D�G�Y�H�U�V�H�O�\���D�I�I�H�F�W���W�K�H���8���6�����H�F�R�Q�R�P�\���D�U�H���Q�R�W���Q�H�Z�����7�K�H�\���K�D�Y�H���E�H�H�Q��
�P�H�Q�W�L�R�Q�H�G���L�Q���F�R�Q�J�U�H�V�V�L�R�Q�D�O���G�H�O�L�E�H�U�D�W�L�R�Q�V���I�R�U���P�D�Q�\���\�H�D�U�V�����D�Q�G���Z�L�W�K���F�R�Q�V�L�G�H�U�D�E�O�H���I�U�H�T�X�H�Q�F�\���L�Q���W�K�H��
�S�D�V�W���G�H�F�D�G�H�����(�P�S�O�R�\�H�U���U�H�S�R�U�W�V���R�I���M�R�E���Y�D�F�D�Q�F�L�H�V���O�H�I�W���X�Q�I�L�O�O�H�G���G�X�H���W�R���D���O�D�F�N���R�I���D�G�H�T�X�D�W�H�O�\���V�N�L�O�O�H�G��
�D�S�S�O�L�F�D�Q�W�V���K�D�Y�H���V�S�D�Q�Q�H�G���8���6�����L�Q�G�X�V�W�U�L�H�V�����D�Q�G���K�D�Y�H���R�I�W�H�Q���U�D�L�V�H�G���F�R�Q�F�H�U�Q�V���D�P�R�Q�J���V�R�P�H���0�H�P�E�H�U�V���R�I��
�&�R�Q�J�U�H�V�V���D�E�R�X�W���W�K�H���E�U�R�D�G�H�U���H�F�R�Q�R�P�L�F���L�P�S�O�L�F�D�W�L�R�Q�V���R�I���D���S�R�W�H�Q�W�L�D�O���P�L�V�P�D�W�F�K���E�H�W�Z�H�H�Q���V�N�L�O�O�V��
�S�R�V�V�H�V�V�H�G���E�\���Z�R�U�N�H�U�V���D�Q�G���W�K�R�V�H���V�R�X�J�K�W���E�\���H�P�S�O�R�\�H�U�V��1 

�&�R�Q�F�H�U�Q�V���D�E�R�X�W���V�N�L�O�O�V���J�D�S�V���D�O�V�R���J�D�U�Q�H�U���F�R�Q�V�L�G�H�U�D�E�O�H���P�H�G�L�D���D�W�W�H�Q�W�L�R�Q�����Z�L�W�K���V�R�P�H���F�R�Y�H�U�D�J�H���I�R�F�X�V�H�G��
�R�Q���W�K�H���W�\�S�H�V���R�I���V�N�L�O�O�V���E�H�L�Q�J���V�R�X�J�K�W���E�\���H�P�S�O�R�\�H�U�V���D�Q�G���R�Q���W�K�H���H�F�R�Q�R�P�L�F���F�R�Q�V�H�T�X�H�Q�F�H�V���W�K�D�W���P�D�\��
�V�W�H�P���I�U�R�P���D���O�D�F�N���R�I���D�G�H�T�X�D�W�H�O�\���V�N�L�O�O�H�G���Z�R�U�N�H�U�V�����2�W�K�H�U���F�R�Y�H�U�D�J�H���U�D�L�V�H�V���T�X�H�V�W�L�R�Q�V���D�E�R�X�W���Z�K�H�W�K�H�U��
�W�K�H���V�X�S�S�O�\���R�I���V�N�L�O�O�H�G���Z�R�U�N�H�U�V���L�V���D�F�W�X�D�O�O�\���L�Q�D�G�H�T�X�D�W�H��2 

�$�F�D�G�H�P�L�F���U�H�V�H�D�U�F�K���R�Q���V�N�L�O�O�V���J�D�S���U�H�O�D�W�H�G���W�R�S�L�F�V���L�V���U�R�E�X�V�W���D�V���Z�H�O�O�����D�Q�G���I�R�F�X�V�H�V���R�Q���V�H�Y�H�U�D�O���L�V�V�X�H�V����
�6�R�P�H���U�H�V�H�D�U�F�K���H�[�D�P�L�Q�H�V���W�K�H���Q�D�W�X�U�H���D�Q�G���H�[�L�V�W�H�Q�F�H���R�I���V�N�L�O�O���P�L�V�D�O�L�J�Q�P�H�Q�W�V�����2�W�K�H�U���U�H�V�H�D�U�F�K���S�R�L�Q�W�V���W�R��
�D���Y�D�U�L�H�W�\���R�I���I�D�F�W�R�U�V���O�H�D�G�L�Q�J���W�R���O�L�Q�J�H�U�L�Q�J���Y�D�F�D�Q�F�L�H�V���U�H�S�R�U�W�H�G���E�\���H�P�S�O�R�\�H�U�V�����V�X�J�J�H�V�W�L�Q�J���W�K�D�W���U�H�G�X�F�L�Q�J��
�V�N�L�O�O�V���P�L�V�P�D�W�F�K�H�V���P�D�\���U�H�T�X�L�U�H���S�R�O�L�F�\���D�S�S�U�R�D�F�K�H�V���W�K�D�W���L�Q�F�O�X�G�H���E�X�W���D�O�V�R���H�[�W�H�Q�G���E�H�\�R�Q�G���V�X�S�S�R�U�W���I�R�U��
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Vacancies: Reasons and Remedies, July 12, 2017; Senate Committee on Commerce, Science and Transportation, 
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Their Own Workers; a tight labor market amplifies need to develop skills internally,�´��The Wall Street Journal online, 
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�6�H�S�W�H�P�E�H�U���������������������'�R�X�J�O�D�V���%�H�O�N�L�Q�����³�0�R�U�H���&�R�P�S�D�Q�L�H�V���7�H�D�F�K���:�R�U�N�H�U�V���:�K�D�W���&�R�O�O�H�J�H�V���'�R�Q�¶�W: Amid skills gap 
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5 This taxonomy of terms, and the use of the terms in this report, is largely based on work presented in Peter H. 

Cappelli, ILR Review, 68(2), March 2015, Skill Gaps, Skill Shortages, and Skill Mismatches: Evidence and Arguments 
for the United States, pp. 251-290. 
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6 One recent effort attempting to help clarify some of these definitional issues was an interdisciplinary examination 

undertaken by the National Academy of Sciences aiming to define the set of key skills embodied in labels such as 21st 
century skills, new basic skills, deeper learning, and higher order thinking. That work, which focused on aligning lists 

of 21st century skills from various sources with research-based taxonomies of cognitive, interpersonal, and 

intrapersonal skills, noted that these labels are typically used to include an array of both cognitive and non-cognitive 

skills. In other words, labels such as 21st century skills �F�D�Q���H�Q�F�R�P�S�D�V�V���P�D�Q�\���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���R�I���V�N�L�O�O�V���L�Q�F�O�X�G�L�Q�J���³�F�U�L�W�L�F�D�O��
�W�K�L�Q�N�L�Q�J�����S�U�R�E�O�H�P���V�R�O�Y�L�Q�J�����F�R�O�O�D�E�R�U�D�W�L�R�Q�����H�I�I�H�F�W�L�Y�H���F�R�P�P�X�Q�L�F�D�W�L�R�Q�����P�R�W�L�Y�D�W�L�R�Q�����S�H�U�V�L�V�W�H�Q�F�H�����D�Q�G���O�H�D�U�Q�L�Q�J���W�R���O�H�D�U�Q���´���)�R�U��
more information on this effort, see National Research Council of the National Academies, Committee on Deeper 

Learning and 21st Century Skills, Education for Life and Work: Developing Transferable Knowledge and Skills in the 
21st Century, James W. Pellegrino and Margaret L. Hilton, eds., National Academies Press, 2012. (Hereinafter referred 

to as Education for Life and Work: Developing Transferable Knowledge and Skills in the 21st Century). 
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�Q�D�W�X�U�H���R�I���L�P�E�D�O�D�Q�F�H�V���� 

                                                 
7 While it is helpful to delineate separate characteristics of skills and knowledge, it is also the case that they are 

frequently described as being inter-connected. For instance, one such description is in Education for Life and Work: 
Developing Transferable Knowledge and Skills in the 21st Century, p. 23, which presents the view that knowledge that 

can be transferred or applied in new situations can be characterized as 21st century skills. In this construct, the authors 

�H�[�S�O�D�L�Q���³�N�Q�R�Z�O�H�G�J�H���L�Q�F�O�X�G�H�V���E�R�W�K���F�R�Q�W�H�Q�W���N�Q�R�Z�O�H�G�J�H���L�Q���D���G�R�P�D�L�Q���D�Q�G���D�O�V�R���S�U�R�F�H�G�X�U�D�O���N�Q�R�Z�O�H�G�J�H���R�I���K�R�Z�����Z�K�\�����D�Q�G��
�Z�K�H�Q���W�R���D�S�S�O�\���F�R�Q�W�H�Q�W���N�Q�R�Z�O�H�G�J�H���´���7�K�H�\���U�H�I�H�U���W�R���W�K�L�V���E�O�H�Q�G���R�I��content knowledge and related skills as 21st century 
capacities.  
8 For other frequently cited efforts that present taxonomies of skills that include some of these terms see What Work 
Requires of Schools: A SCANS Report for America 2000�����7�K�H���6�H�F�U�H�W�D�U�\�¶�V���&�Rmmission on Achieving Necessary Skills, 

U.S. Department of Labor, June 1991, pp.13-15; and An Occupational Information System for the 21st Century: The 
Development of O*NET, Peterson et al., Washington DC, American Psychological Association, 1999. 

9 As is discussed throughout this report, employers often identify soft skills prominently among the skills they have 

difficulty finding at a level consistent with expectations. For a discussion of soft skills and many of the definitional and 

practical issues schools attempting to help impart them face, see Grover J. Whitehurst, Hard Thinking on Soft Skills, 
Evidence Speaks Reports, Vol. 1, #14, Brookings Institution, March 24, 2016. For a more in-depth sense of which 

skills constitute soft skills, see skills characterized as interpersonal and intrapersonal in Education for Life and Work: 
Developing Transferable Knowledge and Skills in the 21st Century. 
10 There is no universally accepted definition of these terms, but basic skills and knowledge might be thought of as 

foundational knowledge and skills such as reading comprehension, writing with clarity and use of appropriate 

grammar, or foundational knowledge of techniques and approaches used in mathematics or science. Whereas applied 

skills might include writing in formats or genres emphasized in occupations, or applying knowledge of mathematical 

concepts to particular work-setting problems or projects. 
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What Spurs Debates About Skills Gaps?  
�,�Q�G�L�F�D�W�L�R�Q�V���R�I���V�R�P�H���L�P�E�D�O�D�Q�F�H���E�H�W�Z�H�H�Q���W�K�H���V�X�S�S�O�\���D�Q�G���G�H�P�D�Q�G���V�L�G�H�V���R�I���W�K�H���O�D�E�R�U���P�D�U�N�H�W���D�U�H��
�J�H�Q�H�U�D�O�O�\���W�K�H���L�P�S�H�W�X�V���I�R�U���P�D�Q�\���V�N�L�O�O�V���J�D�S���G�H�E�D�W�H�V�����1�R�W�D�E�O�\�����Z�K�H�Q���H�P�S�O�R�\�H�U�V���H�[�S�H�U�L�H�Q�F�H���G�L�I�I�L�F�X�O�W�\��
�L�Q���I�L�O�O�L�Q�J���M�R�E�V�����L���H�������R�S�H�Q���S�R�V�L�W�L�R�Q�V���J�R���X�Q�I�L�O�O�H�G���I�R�U���O�R�Q�J���S�H�U�L�R�G�V�������S�D�U�W�L�F�X�O�D�U�O�\���G�X�U�L�Q�J���S�H�U�L�R�G�V���R�I��
�U�H�O�D�W�L�Y�H�O�\���K�L�J�K���X�Q�H�P�S�O�R�\�P�H�Q�W�����F�R�Q�F�H�U�Q�V���H�P�H�U�J�H���D�E�R�X�W���W�K�H���D�G�H�T�X�D�F�\���R�I���D�Y�D�L�O�D�E�O�H���Z�R�U�N�H�U�V����
�6�L�P�L�O�D�U�O�\�����Z�K�H�Q���H�P�S�O�R�\�H�U���V�X�U�Y�H�\�V���W�K�D�W���D�U�H���G�H�V�L�J�Q�H�G���W�R���J�D�X�J�H���H�P�S�O�R�\�H�U�V�¶���Q�H�H�G�V���D�Q�G���W�K�H���V�X�L�W�D�E�L�O�L�W�\��
�R�I���D�Y�D�L�O�D�E�O�H���Z�R�U�N�H�U�V���U�H�Y�H�D�O���G�L�V�V�D�W�L�V�I�D�F�W�L�R�Q���Z�L�W�K���W�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���R�I���D�G�H�T�X�D�W�H�O�\���S�U�H�S�D�U�H�G���Z�R�U�N�H�U�V����
�F�R�Q�F�H�U�Q�V���V�X�U�I�D�F�H���D�E�R�X�W���W�K�H���V�N�L�O�O���O�H�Y�H�O���R�I���W�K�H���Z�R�U�N�I�R�U�F�H�����3�U�R�M�H�F�W�L�R�Q�V���D�O�V�R���S�O�D�\���D���U�R�O�H���L�Q���W�K�L�V���G�H�E�D�W�H����
�D�V���O�D�U�J�H���V�F�D�O�H���H�I�I�R�U�W�V���W�K�D�W���D�W�W�H�P�S�W���W�R���I�R�U�H�F�D�V�W���W�K�H���I�X�W�X�U�H���H�G�X�F�D�W�L�R�Q�D�O���Q�H�H�G�V���R�I���W�K�H���Z�R�U�N�I�R�U�F�H�����Z�L�W�K��
�H�G�X�F�D�W�L�R�Q�D�O���F�U�H�G�H�Q�W�L�D�O�V���V�H�U�Y�L�Q�J���D�V���D���S�U�R�[�\���P�H�D�V�X�U�H���I�R�U���V�N�L�O�O���O�H�Y�H�O�����V�R�P�H�W�L�P�H�V���S�U�H�G�L�F�W���L�P�S�H�Q�G�L�Q�J��
�P�L�V�P�D�W�F�K�H�V���R�Q���D���V�L�]�D�E�O�H���V�F�D�O�H���� 

�5�L�Y�D�O���H�[�S�O�D�Q�D�W�L�R�Q�V���I�R�U���L�P�E�D�O�D�Q�F�H�V���E�H�W�Z�H�H�Q���V�X�S�S�O�\���D�Q�G���G�H�P�D�Q�G���L�Q���W�K�H���O�D�E�R�U���P�D�U�N�H�W���D�O�V�R���D�E�R�X�Q�G����
�V�X�J�J�H�V�W�L�Q�J���W�K�H���S�U�R�P�L�Q�H�Q�F�H���R�I���V�N�L�O�O�V���J�D�S�V���P�D�\���E�H���R�Y�H�U�V�W�D�W�H�G�����)�R�U���L�Q�V�W�D�Q�F�H�����L�W���L�V���R�I�W�H�Q���V�X�J�J�H�V�W�H�G��
�W�K�D�W���X�Q�I�L�O�O�H�G���Y�D�F�D�Q�F�L�H�V���D�Q�G���X�Q�H�P�S�O�R�\�P�H�Q�W���P�D�\���E�H���D���I�X�Q�F�W�L�R�Q���R�I���W�K�H���Z�D�J�H���O�H�Y�H�O�V���D�Q�G���Z�R�U�N�L�Q�J��
�F�R�Q�G�L�W�L�R�Q�V���E�H�L�Q�J���R�I�I�H�U�H�G���R�U���Z�R�U�N�H�U�V�¶���O�D�F�N���R�I���D�F�F�H�V�V���W�R���D�I�I�R�U�G�D�E�O�H���F�K�L�O�G�F�D�U�H���R�U���H�O�G�H�U�F�D�U�H���D�V��
�R�S�S�R�V�H�G���W�R���E�H�L�Q�J���L�Q�G�L�F�D�W�R�U�V���W�K�D�W���D�G�H�T�X�D�W�H�O�\���V�N�L�O�O�H�G���Z�R�U�N�H�U�V���D�U�H���X�Q�D�Y�D�L�O�D�E�O�H�����%�U�R�D�G�H�U���D�Q�D�O�\�V�H�V���D�Q�G��
�S�U�R�M�H�F�W�L�R�Q�V���R�I���P�L�V�P�D�W�F�K�H�V���E�H�W�Z�H�H�Q���H�G�X�F�D�W�L�R�Q�D�O���F�U�H�G�H�Q�W�L�D�O�V���U�H�T�X�L�U�H�G���I�R�U���S�R�V�L�W�L�R�Q�V���D�Q�G���W�K�R�V�H��
�S�R�V�V�H�V�V�H�G���L�Q���W�K�H���Z�R�U�N�I�R�U�F�H���D�U�H���U�H�E�X�W�W�H�G���E�\���V�X�J�J�H�V�W�L�R�Q�V���W�K�D�W���F�U�H�G�H�Q�W�L�D�O�V���D�U�H���D�Q���L�P�S�H�U�I�H�F�W���S�U�R�[�\���I�R�U��
�V�N�L�O�O���G�H�P�D�Q�G�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���P�D�Q�\���W�\�S�H�V���R�I���Z�R�U�N���D�Q�G���W�K�D�W���P�D�Q�\���S�R�V�L�W�L�R�Q�V���U�H�T�X�L�U�H���H�G�X�F�D�W�L�R�Q�D�O��
�F�U�H�G�H�Q�W�L�D�O�V���W�K�D�W���D�U�H���Q�R�W���Z�H�O�O���P�D�W�F�K�H�G���Z�L�W�K���D�F�W�X�D�O���G�H�P�D�Q�G�V���R�I���W�K�H���M�R�E�����(�P�S�O�R�\�H�U���F�R�Q�F�H�U�Q�V���D�E�R�X�W��
�W�K�H���U�H�D�G�L�Q�H�V�V���R�I���D�Y�D�L�O�D�E�O�H���Z�R�U�N�H�U�V���D�U�H���U�H�E�X�W�W�H�G���E�\���V�X�J�J�H�V�W�L�R�Q�V���W�K�D�W���H�P�S�O�R�\�H�U�V���P�D�\���O�D�F�N��
�Z�L�O�O�L�Q�J�Q�H�V�V���W�R���L�Q�Y�H�V�W���L�Q���W�K�H���W�U�D�L�Q�L�Q�J���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W���R�I���Z�R�U�N�H�U�V�����S�U�H�I�H�U�U�L�Q�J���L�Q�V�W�H�D�G���W�R���R�Q�E�R�D�U�G��
�H�P�S�O�R�\�H�H�V���U�H�T�X�L�U�L�Q�J���O�L�P�L�W�H�G���V�F�D�O�H���X�S���F�R�V�W�V��11���7�K�L�V���L�P�S�O�L�H�V���H�P�S�O�R�\�H�U���G�L�V�V�D�W�L�V�I�D�F�W�L�R�Q���Z�L�W�K���D�Y�D�L�O�D�E�O�H��
�F�D�Q�G�L�G�D�W�H�V���P�D�\���E�H���D���I�X�Q�F�W�L�R�Q���R�I���H�P�S�O�R�\�H�U�V���E�H�F�R�P�L�Q�J���S�L�F�N�L�H�U���� 

�1�R�Q�H�W�K�H�O�H�V�V�����W�K�H�U�H���L�V���O�L�W�W�O�H���G�R�X�E�W���W�K�D�W���Z�R�U�N���G�H�P�D�Q�G�V���U�H�J�X�O�D�U�O�\���H�Y�R�O�Y�H���W�K�U�R�X�J�K�R�X�W���P�D�Q�\��
�R�F�F�X�S�D�W�L�R�Q�V���D�Q�G���L�Q�G�X�V�W�U�L�H�V���F�U�H�D�W�L�Q�J�����D�W���O�H�D�V�W���R�Q���V�R�P�H���V�F�D�O�H�����P�L�V�P�D�W�F�K�H�V���E�H�W�Z�H�H�Q���Z�K�D�W���M�R�E�V���U�H�T�X�L�U�H��
�D�Q�G���W�K�H���U�H�D�G�L�Q�H�V�V���R�I���Z�R�U�N�H�U�V���W�R���S�H�U�I�R�U�P���W�K�R�V�H���W�D�V�N�V�����,�W���L�V���D�O�V�R���Z�H�O�O���G�R�F�X�P�H�Q�W�H�G���W�K�D�W���O�D�U�J�H��
�V�W�U�X�F�W�X�U�D�O���F�K�D�Q�J�H�V���D�F�F�R�P�S�D�Q�\�L�Q�J���Q�H�Z���W�H�F�K�Q�R�O�R�J�L�H�V���K�D�Y�H���K�D�G���D���O�D�U�J�H���H�I�I�H�F�W���R�Q���W�K�H���W�\�S�H�V���R�I���M�R�E�V��
�D�Y�D�L�O�D�E�O�H���D�Q�G���R�Q���W�K�H���Z�R�U�N���S�H�U�I�R�U�P�H�G���L�Q���L�Q�G�X�V�W�U�L�H�V���D�F�U�R�V�V���W�K�H���H�F�R�Q�R�P�\���G�X�U�L�Q�J���F�H�U�W�D�L�Q���S�H�U�L�R�G�V����
�&�X�U�U�H�Q�W���F�R�Q�Y�H�U�V�D�W�L�R�Q�V���D�U�R�X�Q�G���D�X�W�R�P�D�W�L�R�Q�����D�U�W�L�I�L�F�L�D�O���L�Q�W�H�O�O�L�J�H�Q�F�H�����D�Q�G���W�H�F�K�Q�R�O�R�J�L�F�D�O���F�K�D�Q�J�H���P�R�U�H��
�J�H�Q�H�U�D�O�O�\���V�X�J�J�H�V�W���W�K�D�W���V�X�F�K���V�W�U�X�F�W�X�U�D�O���F�K�D�Q�J�H�V���P�D�\���E�H���R�Q���W�K�H���K�R�U�L�]�R�Q���L�Q���W�K�H���F�R�P�L�Q�J���\�H�D�U�V��12 

Is This a New Issue? 

�7�K�H���G�H�E�D�W�H���D�E�R�X�W���V�N�L�O�O���P�L�V�D�O�L�J�Q�P�H�Q�W�V���D�Q�G���W�K�H���X�Q�G�H�U�O�\�L�Q�J���F�K�D�O�O�H�Q�J�H�V���U�H�I�O�H�F�W�H�G���L�Q���W�K�H���G�H�E�D�W�H���K�D�Y�H��
�H�[�L�V�W�H�G���I�R�U���V�R�P�H���W�L�P�H�����)�R�U���I�U�D�P�H���R�I���U�H�I�H�U�H�Q�F�H�����L�Q���H�D�U�O�\���8���6�����K�L�V�W�R�U�\�����V�N�L�O�O���U�H�T�X�L�U�H�P�H�Q�W�V���D�Q�G��
�V�\�V�W�H�P�V���W�R���G�H�Y�H�O�R�S���W�K�H�P���Z�H�U�H���P�R�U�H���W�U�D�Q�V�S�D�U�H�Q�W���D�Q�G���F�O�H�D�U�O�\���G�H�I�L�Q�H�G�����3�U�L�R�U���W�R���W�K�H���L�Q�G�X�V�W�U�L�D�O��

                                                 
11 �(�P�S�O�R�\�H�U�V�¶���Z�L�O�O�L�Q�J�Q�H�V�V���W�R���L�Q�Y�H�V�W���L�Q���W�U�D�L�Q�L�Q�J���L�V���L�Q�I�O�X�H�Q�F�H�G���E�\���P�D�Q�\���I�D�F�W�R�U�V�����L�Q�F�O�X�G�L�Q�J���D�Q���H�P�S�O�R�\�H�U�¶�V���H�[�S�H�F�W�D�W�L�R�Q�V��
about how long �W�K�H���Z�R�U�N�H�U���Z�L�O�O���V�W�D�\���Z�L�W�K���W�K�H���I�L�U�P�����6�H�H���W�K�H���G�L�V�F�X�V�V�L�R�Q���L�Q���W�K�H���³Employer-Provided Training�´���V�H�F�W�L�R�Q���R�I��
this report. 

12 For a variety of perspectives on evolving skill demands in light of technology, artificial intelligence, and automation, 

see Mark Muro, Robert Maxim, and Jacob Whiton, Automation and Artificial Intelligence: How machines are affecting 
people and places, The Metropolitan Policy Program at Brookings, January 2019; Daron Acemoglu and Pascual 

Restrepo, Automation and New Tasks: How Technology Displaces and Reinstates Labor, National Bureau of Economic 

Research Working Paper 25684, March 2019; Carl Frey and Michael Osborne, The future of employment: How 
susceptible are jobs to computerisation, Technological Forecasting and Social Change, Vol. 114: January 2017, pp. 

254-280; and David Autor, Why Are There Still So Many Jobs? The History and Future of Workplace Automation, 

Journal of Economic Perspectives, Vol. 29: No. 3, Summer 2015, pp. 3-30. 
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�U�H�Y�R�O�X�W�L�R�Q�����I�R�U���H�[�D�P�S�O�H�����W�K�H���P�D�M�R�U�L�W�\���R�I���W�K�H���S�R�S�X�O�D�W�L�R�Q���S�D�U�W�L�F�L�S�D�W�H�G���L�Q���D�Q���D�J�U�D�U�L�D�Q���D�Q�G���K�D�Q�G�L�F�U�D�I�W��
�H�F�R�Q�R�P�\�����0�X�F�K���R�I���Z�K�D�W���Z�R�U�N�H�U�V���Q�H�H�G�H�G���W�R���O�H�D�U�Q���W�R���S�H�U�I�R�U�P���Z�R�U�N���Z�D�V���Z�H�O�O���X�Q�G�H�U�V�W�R�R�G���D�Q�G��
�W�U�D�Q�V�P�L�W�W�H�G���L�Q���D���I�D�P�L�O�\�����L�Q���D�Q���D�J�U�D�U�L�D�Q���V�H�W�W�L�Q�J�����R�U���L�Q���V�P�D�O�O���V�F�D�O�H���F�U�D�I�W���R�S�H�U�D�W�L�R�Q�V�����7�K�H���O�L�N�H�O�L�K�R�R�G��
�W�K�D�W���F�K�D�Q�J�H�V���W�R���Z�R�U�N���S�U�R�F�H�V�V�H�V�����H���J�������W�K�U�R�X�J�K���U�D�S�L�G���W�H�F�K�Q�L�F�D�O���L�Q�Q�R�Y�D�W�L�R�Q�����Z�R�X�O�G���G�U�D�P�D�W�L�F�D�O�O�\��
�D�I�I�H�F�W���Z�R�U�N�H�U�V�¶���F�D�S�D�F�L�W�\���W�R���S�H�U�I�R�U�P���W�K�H�L�U���M�R�E�V���Z�D�V���F�R�P�S�D�U�D�W�L�Y�H�O�\���O�R�Z�����7�K�H���H�P�S�O�R�\�H�U�¶�V���L�Q�F�H�Q�W�L�Y�H���W�R��
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13 For an overview of the types of occupational shifts that have occurred historically, which played a role in changing 

work demands, see Ian Wyatt and Daniel Hecker, Occupational Changes During the 20th Century, Monthly Labor 

Review, March 2006. 

14 As noted earlier, skills mismatch is a broad and inclusive term that encompasses relatively narrow occupational 

�P�L�V�D�O�L�J�Q�P�H�Q�W�V���E�H�W�Z�H�H�Q���Z�R�U�N�H�U�V�¶���V�N�L�O�O���V�H�W�V���D�Q�G���H�[�L�V�W�L�Q�J���Z�R�U�N���G�H�P�D�Q�G�V�����L���H�������V�N�L�O�O���V�K�R�U�W�D�J�H�V�����V�X�F�K���D�V���D���O�R�F�D�O���V�K�R�U�W�D�J�H���R�I��
experienced plumbers), broad-based deficiencies (i.e., skills gaps, such as a widespread shortage of foundational skills) 

and other types of misalignments. As a matter of feasibility, broad indicators of mismatches are the focus of this section 

of the report. Skills gaps and shortages are examined separately in this report. 

15 While the overall number �R�I���F�R�O�O�H�J�H���J�U�D�G�X�D�W�H�V���D�Q�G���F�D�U�H�H�U���F�H�U�W�L�I�L�F�D�W�H���K�R�O�G�H�U�V���D�S�S�H�D�U�V���W�R���P�H�H�W���R�U���H�[�F�H�H�G���H�P�S�O�R�\�H�U�V�¶��
needs, there may yet remain a mismatch when specific postsecondary credentials are considered. 



Skills Gaps: A Review of Underlying Concepts and Evidence 

 

Congressional Research Service 8 

�V�N�L�O�O�V���P�L�V�P�D�W�F�K���P�D�\���\�H�W���H�[�L�V�W���L�Q���F�H�U�W�D�L�Q���L�Q�G�X�V�W�U�L�H�V���R�U���R�F�F�X�S�D�W�L�R�Q�V�����(�P�S�O�R�\�H�U���U�H�S�R�U�W�V���D�Q�G���M�R�E��
�R�S�H�Q�L�Q�J�V���G�D�W�D���L�Q�G�L�F�D�W�H���W�K�D�W���K�L�U�L�Q�J���L�Q���V�R�P�H���L�Q�G�X�V�W�U�L�H�V���L�V���P�R�U�H���F�K�D�O�O�H�Q�J�L�Q�J���W�K�D�Q���L�Q���R�W�K�H�U�V�����$�J�D�L�Q����
�W�K�H�V�H���V�R�X�U�F�H�V���G�R���Q�R�W���F�R�Q�W�D�L�Q���H�Q�R�X�J�K���G�H�W�D�L�O���W�R���G�L�V�W�L�Q�J�X�L�V�K���M�R�E���Y�D�F�D�Q�F�L�H�V���W�K�D�W���U�H�P�D�L�Q���R�S�H�Q���E�H�F�D�X�V�H��
�V�N�L�O�O�V���D�U�H���V�F�D�U�F�H���I�U�R�P���W�K�R�V�H���W�K�D�W���U�H�P�D�L�Q���R�S�H�Q���G�X�H���W�R���L�Q�V�X�I�I�L�F�L�H�Q�W���F�R�P�S�H�Q�V�D�W�L�R�Q���R�I�I�H�U�V���R�U���R�W�K�H�U��
�U�H�D�V�R�Q�V�� 

Job Openings and Labor Turnover Data 

�'�H�E�D�W�H���D�U�R�X�Q�G���D���S�U�R�V�S�H�F�W�L�Y�H���V�N�L�O�O�V���P�L�V�P�D�W�F�K���L�V���I�U�H�T�X�H�Q�W�O�\���G�L�V�F�X�V�V�H�G���L�Q���W�K�H���F�R�Q�W�H�[�W���R�I���M�R�E��
�R�S�H�Q�L�Q�J�V�����1�R�W�D�E�O�\�����R�I�I�L�F�L�D�O���G�D�W�D���V�K�R�Z���W�K�D�W���W�K�H���Q�X�P�E�H�U���R�I���M�R�E���R�S�H�Q�L�Q�J�V���K�D�Y�H���H�[�F�H�H�G�H�G���M�R�E���K�L�U�H�V���L�Q��
�U�H�F�H�Q�W���\�H�D�U�V�����D�Q�G���U�H�Y�H�D�O���F�U�R�V�V���L�Q�G�X�V�W�U�\���G�L�I�I�H�U�H�Q�F�H�V���L�Q���H�P�S�O�R�\�H�U�V�¶���V�X�F�F�H�V�V���I�L�O�O�L�Q�J���R�S�H�Q���Y�D�F�D�Q�F�L�H�V����
�7�K�H�V�H���S�D�W�W�H�U�Q�V���E�R�O�V�W�H�U���F�O�D�L�P�V���W�K�D�W���H�P�S�O�R�\�H�U�V���F�D�Q�Q�R�W���I�L�Q�G���W�K�H���Z�R�U�N�H�U�V���W�K�H�\���Q�H�H�G�����E�X�W���G�R���Q�R�W��
�Q�H�F�H�V�V�D�U�L�O�\���L�G�H�Q�W�L�I�\���D���V�N�L�O�O�V���P�L�V�P�D�W�F�K�����7�K�D�W���L�V�����Z�K�L�O�H���V�R�P�H���M�R�E���Y�D�F�D�Q�F�L�H�V���U�H�P�D�L�Q���R�S�H�Q���Z�K�H�Q���L�Q��
�G�H�P�D�Q�G���V�N�L�O�O�V���D�U�H���V�F�D�U�F�H�����S�H�U�V�L�V�W�H�Q�W���M�R�E���R�S�H�Q�L�Q�J�V���F�D�Q���D�O�V�R���S�R�L�Q�W���W�R���D���V�W�U�R�Q�J���H�F�R�Q�R�P�\�����Z�L�W�K��
�H�P�S�O�R�\�H�U�V���D�G�G�L�Q�J���Q�H�Z���S�R�V�L�W�L�R�Q�V���D�V���W�K�H�\���H�[�S�D�Q�G���S�U�R�G�X�F�W�L�R�Q���E�X�W���V�W�U�X�J�J�O�H���W�R���I�L�O�O���M�R�E�V���L�Q���W�K�H���I�D�F�H���R�I��
�O�R�Z���X�Q�H�P�S�O�R�\�P�H�Q�W�����,�Q���V�K�R�U�W�����Z�K�L�O�H���M�R�E���R�S�H�Q�L�Q�J�V���G�D�W�D���D�U�H���L�P�S�R�U�W�D�Q�W���W�R���D�V�V�H�V�V�L�Q�J���H�P�S�O�R�\�H�U�V�¶��
�X�Q�P�H�W���O�D�E�R�U���Q�H�H�G�V�����D�G�G�L�W�L�R�Q�D�O���L�Q�I�R�U�P�D�W�L�R�Q���L�V���R�I�W�H�Q���Q�H�H�G�H�G���W�R���L�G�H�Q�W�L�I�\���W�K�H���I�R�U�F�H�V���G�U�L�Y�L�Q�J���K�L�U�L�Q�J��
�F�K�D�O�O�H�Q�J�H�V�����H���J�������V�N�L�O�O�V���G�H�I�L�F�L�W�V�����F�R�P�S�H�W�L�W�L�Y�H���O�D�E�R�U���P�D�U�N�H�W�V�����R�U���R�W�K�H�U���H�[�S�O�D�Q�D�W�L�R�Q�V������ 

�7�K�H���%�X�U�H�D�X���R�I���/�D�E�R�U���6�W�D�W�L�V�W�L�F�V�����%�/�6�����-�R�E���2�S�H�Q�L�Q�J�V���D�Q�G���/�D�E�R�U���7�X�U�Q�R�Y�H�U���6�X�U�Y�H�\�����-�2�/�7�6�����L�V���W�K�H��
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�-�2�/�7�6���G�D�W�D���R�Q���W�K�H���Q�X�P�E�H�U���R�I���K�L�U�H�V���R�Y�H�U���W�K�H���F�R�X�U�V�H���R�I���D���P�R�Q�W�K���D�Q�G���W�K�H���Q�X�P�E�H�U���R�I���M�R�E�V���R�S�H�Q���D�W���W�K�H��
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�L�Q�F�U�H�D�V�H���V�W�D�I�I�L�Q�J���L�Q���U�H�V�S�R�Q�V�H���W�R���U�L�V�L�Q�J���F�R�Q�V�X�P�H�U���G�H�P�D�Q�G��17���-�R�E���R�S�H�Q�L�Q�J�V���O�H�Y�H�O�V���U�R�V�H���D�E�R�Y�H���K�L�U�H�V��
�W�H�P�S�R�U�D�U�L�O�\���L�Q���-�X�Q�H���D�Q�G���$�X�J�X�V�W���R�I�������������D�Q�G���K�D�Y�H���E�H�H�Q���F�R�Q�W�L�Q�X�D�O�O�\���D�E�R�Y�H���K�L�U�H�V���I�U�R�P���-�D�Q�X�D�U�\������������
�W�R���1�R�Y�H�P�E�H�U���������������Z�L�W�K���W�K�H���H�[�F�H�S�W�L�R�Q���R�I���0�D�\���D�Q�G���-�X�Q�H��������������18���7�K�L�V���P�D�\���L�Q�G�L�F�D�W�H���J�U�H�D�W�H�U��
�U�H�F�U�X�L�W�P�H�Q�W���F�K�D�O�O�H�Q�J�H�V�����H���J�������G�X�H���W�R���D���F�R�P�S�H�W�L�W�L�Y�H���O�D�E�R�U���P�D�U�N�H�W���R�U���W�R���D���V�N�L�O�O�V���P�L�V�P�D�W�F�K�������,�W���F�R�X�O�G��
�D�O�V�R���U�H�I�O�H�F�W���O�R�Z�H�U���M�R�E���S�R�V�W�L�Q�J���F�R�V�W�V�����D�Q���L�Q�F�U�H�D�V�H�G���Z�L�O�O�L�Q�J�Q�H�V�V���D�P�R�Q�J���H�P�S�O�R�\�H�U�V���W�R���K�R�O�G���S�R�V�L�W�L�R�Q�V��
�R�S�H�Q���I�R�U���O�R�Q�J�H�U���S�H�U�L�R�G�V�����R�U���W�K�D�W���Z�R�U�N�H�U�V���D�U�H���P�R�U�H���V�H�O�H�F�W�L�Y�H���D�E�R�X�W���M�R�E�V���� 

                                                 
16 The BLS JOLTS collects information on job openings and hires, as well as job separations, and provides insights into 

job turnover in the U.S. labor market on a monthly basis. Data and program information is at https://www.bls.gov/jlt/ . 

17 A business may also have a greater need to fill openings created by employees who have left the firm. Voluntary 

separations (quits) rise during expansions when alternative job opportunities are more abundant. 

18 Both job openings and hires fell in March and April 2020, with some rebound starting in May. The particularly large 

numbers of hires in May and June 2020 likely reflect the rehiring of workers who were on temporary layoffs. 
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Figure 1. Job Openings and Hires  
December 2000 through November 2021, in thousands 

 
Source:  Figure created by CRS using data from the Bureau of Labor Statistics (BLS) Job Openings and Labor 
Turnover Survey (JOLTS) and the National Bureau of Economic Research (NBER; recessionary periods). 

Notes:  Job openings indicate the number of job positions that were open (available) at the end of the reference 
month. Hires indicate the number of persons hired over the entire reference month. JOLTS data for November 
2021 are preliminary.  
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�U�D�W�H���R�I���Z�R�U�N�H�U���P�R�Y�H�P�H�Q�W���E�H�W�Z�H�H�Q���M�R�E�V�����)�L�J�X�U�H�������V�K�R�Z�V���W�K�D�W���W�K�H���F�K�X�U�Q���U�D�W�H�² �G�H�I�L�Q�H�G���K�H�U�H���D�V���W�K�H��
�W�R�W�D�O���Q�X�P�E�H�U���R�I���M�R�E���K�L�U�H�V���D�Q�G���V�H�S�D�U�D�W�L�R�Q�V���L�Q���D���J�L�Y�H�Q���P�R�Q�W�K���D�V���D���V�K�D�U�H���R�I���H�P�S�O�R�\�P�H�Q�W�² �L�V��
�S�U�R�F�\�F�O�L�F�D�O���D�Q�G���K�D�V���I�O�X�F�W�X�D�W�H�G���E�H�W�Z�H�H�Q���D�E�R�X�W���������D�Q�G���������R�I���H�P�S�O�R�\�P�H�Q�W���I�R�U���W�K�H���O�D�V�W���������\�H�D�U�V��19��
�7�K�L�V���P�H�D�Q�V���W�K�D�W���Z�K�L�O�H���H�P�S�O�R�\�H�U�V���R�S�H�U�D�W�H���L�Q���D���O�D�E�R�U���P�D�U�N�H�W���F�K�D�U�D�F�W�H�U�L�]�H�G���E�\���D���O�R�W���R�I���Z�R�U�N�H�U��
�P�R�Y�H�P�H�Q�W�����Z�K�L�F�K���D�I�I�H�F�W�V���V�W�D�I�I�L�Q�J���H�Y�H�Q���Z�K�H�Q���Z�R�U�N�H�U�V���K�R�O�G���L�Q���G�H�P�D�Q�G���V�N�L�O�O�V�������L�Q���D�J�J�U�H�J�D�W�H���W�K�H�U�H��
�K�D�V���Q�R�W���E�H�H�Q���D���P�D�U�N�H�G���O�R�Q�J���W�H�U�P���F�K�D�Q�J�H���L�Q���W�K�H���U�D�W�H���R�I���Z�R�U�N�H�U���P�R�Y�H�P�H�Q�W�V���L�Q���U�H�F�H�Q�W���G�H�F�D�G�H�V��20�� 

                                                 
19 Additional discussion of the churn rate used in this section is in BLS, �³Which industries need workers? Exploring 

differences in labor market activity,�  ́Monthly Labor Review, January 2016, at https://www.bls.gov/opub/mlr/2016/

article/which-industries-need-workers-exploring-differences-in-labor-market-activity.htm. 

20 The sharp increase in the churn rate during the 2020 recession reflects the swift and sizeable degree of job loss early 

on in the COVID-19 pandemic, and subsequent recall of workers from temporary layoffs. For additional discussion, see 

CRS Report R47047, Job Openings and Labor Turnover Before and During the COVID-19 Pandemic, by Paul D. 

Romero, Isaac A. Nicchitta, and Sarah A. Donovan.  
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Figure 2. Worker Churn Rate  
December 2000 through November 2021, in thousands 

 
Source:  Figure created by CRS using data from the Bureau of Labor Statistics (BLS) Job Openings and Labor 
Turnover Survey (JOLTS) and the National Bureau of Economic Research (NBER; recessionary periods). 

Notes:  The worker churn rate is the total number of job hires and separations in a given month as a share of 
employment. Data for November 2021 are preliminary. 
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�F�R�P�S�H�W�L�W�L�Y�H�����,�Q���D�G�G�L�W�L�R�Q�����J�L�Y�H�Q���W�K�H���R�F�F�X�S�D�W�L�R�Q�D�O���F�R�P�S�R�V�L�W�L�R�Q���R�I���W�K�H���U�H�W�D�L�O���V�D�O�H�V���L�Q�G�X�V�W�U�\�����L���H������
�S�U�H�G�R�P�L�Q�D�Q�W�O�\���V�D�O�H�V���D�Q�G���F�D�V�K�L�H�U�V���S�R�V�L�W�L�R�Q�V�����D���V�N�L�O�O�V���G�H�I�L�F�L�H�Q�F�\���D�U�J�X�P�H�Q�W���D�S�S�H�D�U�V���O�H�V�V���F�R�P�S�H�O�O�L�Q�J���� 
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Figure 3. Fill Rate for Selected Private Sector Industries  
December 2000 through November 2021 

 
Source:  Figure created by CRS using data from the Bureau of Labor Statistics (BLS) Job Openings and Labor 
Turnover Survey (JOLTS) and the National Bureau of Economic Research (NBER; recessionary periods). 

Notes:  The fill rate is the number of hires in a given month as a percentage of job openings at the end of the 
month. Data for November 2021 are preliminary. 
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�$�V���F�R�Q�V�X�P�H�U�V���R�I���Z�R�U�N�H�U�V�¶���V�N�L�O�O�V�����H�P�S�O�R�\�H�U�V���D�Q�G���L�Q�G�X�V�W�U�\���J�U�R�X�S�V���F�D�Q���S�U�R�Y�L�G�H���Q�X�D�Q�F�H�G���L�Q�V�L�J�K�W�V���R�Q��
�W�K�H���D�Y�D�L�O�D�E�L�O�L�W�\���R�I���L�Q���G�H�P�D�Q�G���V�N�L�O�O�V���L�Q���W�K�H�L�U���S�D�U�W�L�F�X�O�D�U���O�D�E�R�U���P�D�U�N�H�W�V�����7�K�H�V�H���S�H�U�V�S�H�F�W�L�Y�H�V���D�U�H��
�V�R�P�H�W�L�P�H�V���F�D�S�W�X�U�H�G���L�Q���H�P�S�O�R�\�H�U���V�X�U�Y�H�\�V�����Z�K�L�F�K���F�R�O�O�H�F�W���L�Q�I�R�U�P�D�W�L�R�Q���I�R�U���Y�D�U�L�R�X�V���S�X�U�S�R�V�H�V���D�Q�G���F�D�Q��
�W�D�N�H���P�D�Q�\���I�R�U�P�V�����)�H�G�H�U�D�O���D�J�H�Q�F�L�H�V�����I�R�U���H�[�D�P�S�O�H�����P�D�\���V�S�R�Q�V�R�U���H�P�S�O�R�\�H�U���V�X�U�Y�H�\�V���W�R���L�P�S�U�R�Y�H���W�K�H��
�D�O�O�R�F�D�W�L�R�Q���R�I���J�R�Y�H�U�Q�P�H�Q�W���U�H�V�R�X�U�F�H�V��21���3�U�L�Y�D�W�H���V�H�F�W�R�U���R�U�J�D�Q�L�]�D�W�L�R�Q�V�����V�X�F�K���D�V���K�X�P�D�Q���U�H�V�R�X�U�F�H�V��
�F�R�Q�V�X�O�W�D�Q�W�V�����V�R�P�H�W�L�P�H�V���F�D�O�O�H�G���Z�R�U�N�I�R�U�F�H���V�R�O�X�W�L�R�Q�V���F�R�P�S�D�Q�L�H�V���R�U���U�H�F�U�X�L�W�P�H�Q�W���H�[�S�H�U�W�V�������K�D�Y�H��
�V�S�R�Q�V�R�U�H�G���R�U���F�R�Q�G�X�F�W�H�G���H�P�S�O�R�\�H�U���V�X�U�Y�H�\�V���D�V���Z�H�O�O���� 

�6�R�P�H���V�X�U�Y�H�\�V���S�U�R�Y�L�G�H���D���E�U�R�D�G���J�D�X�J�H���R�I���H�P�S�O�R�\�H�U���H�[�S�H�U�L�H�Q�F�H�V�����S�R�O�O�L�Q�J���H�P�S�O�R�\�H�U�V���D�F�U�R�V�V���P�X�O�W�L�S�O�H��
�L�Q�G�X�V�W�U�L�H�V���D�Q�G���V�R�P�H�W�L�P�H�V���D�F�U�R�V�V���F�R�X�Q�W�U�L�H�V��22���6�X�F�K���G�D�W�D���F�D�Q���K�H�O�S���W�R���L�G�H�Q�W�L�I�\���E�U�R�D�G���J�D�S�V���L�Q���V�N�L�O�O�V��
���L���H�������W�K�D�W���H�[�L�V�W���D�F�U�R�V�V���P�X�O�W�L�S�O�H���L�Q�G�X�V�W�U�L�H�V�������E�X�W���P�D�\���O�D�F�N���G�H�W�D�L�O�V���Q�H�H�G�H�G���W�R���G�H�Y�H�O�R�S���D���S�R�O�L�F�\��
�U�H�V�S�R�Q�V�H�����)�R�U���H�[�D�P�S�O�H�����D���U�H�F�H�Q�W���0�D�Q�S�R�Z�H�U���7�D�O�H�Q�W���6�K�R�U�W�D�J�H���U�H�S�R�U�W���L�Q�G�L�F�D�W�H�V���W�K�D�W���³�V�N�L�O�O�H�G���W�U�D�G�H�V��
���H�O�H�F�W�U�L�F�L�D�Q�V�����Z�H�O�G�H�U�V�����P�H�F�K�D�Q�L�F�V���´���Z�H�U�H���W�K�H���K�D�U�G�H�V�W���W�R���I�L�O�O���S�R�V�L�W�L�R�Q�V���L�Q���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V��23��
�$�G�G�L�W�L�R�Q�D�O���G�D�W�D���D�Q�G���D�Q�D�O�\�V�L�V���D�U�H���Q�H�H�G�H�G���W�R���G�H�W�H�U�P�L�Q�H���L�I���V�X�F�K���S�R�V�L�W�L�R�Q�V���D�U�H���K�D�U�G���W�R���I�L�O�O���E�H�F�D�X�V�H��
�H�P�S�O�R�\�H�U�V���U�H�F�H�L�Y�H���O�L�W�W�O�H���U�H�V�S�R�Q�V�H���W�R���M�R�E���S�R�V�W�L�Q�J�V�����E�H�F�D�X�V�H���D�S�S�O�L�F�D�Q�W�V���G�R���Q�R�W���K�D�Y�H���W�K�H���Q�H�H�G�H�G��

                                                 
21 For example, a recent DOL-funded study collected and examined information from employers to learn how to 

support and leverage strong relationships between employers and workforce development providers. See Molly Scott, 

Lauren Eyster, and Yipeng Su et al., The Employer Perspectives Study: Insights on How to Build and Maintain Strong 
Employer-College Partnerships, Trade Adjustment Assistance Community College and Career Training Round 4 

Evaluation, Prepared for the U.S. Department of Labor, Washington, DC, October 2018, https://www.dol.gov/sites/

dolgov/files/OASP/legacy/files/Employer-Perspectives-Study-Report-Round-Final.pdf. 

22 The Manpower Group reports, for example, its Talent Shortage report is based on information collected from more 

�W�K�D�Q�����������������H�P�S�O�R�\�H�U�V���D�F�U�R�V�V���V�L�[���V�H�F�W�R�U�V���D�Q�G���������F�R�X�Q�W�U�L�H�V���D�Q�G���W�H�U�U�L�W�R�U�L�H�V�����V�H�H���³�$�E�R�X�W���7�K�L�V���6�X�U�Y�H�\�´���D�W��
https://go.manpowergroup.com/talent-shortage. 

23 Manpower Group, Talent Shortage 2020, Closing the Skills Gap: What Workers Want, 

https://go.manpowergroup.com/talent-shortage. 
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�U�H�O�R�F�D�W�H���I�R�U���Z�R�U�N�����R�U���I�R�U���R�W�K�H�U���U�H�D�V�R�Q�V��24�� 

�6�R�P�H���H�P�S�O�R�\�H�U���R�U�J�D�Q�L�]�D�W�L�R�Q�V���V�X�U�Y�H�\���W�K�H�L�U���P�H�P�E�H�U�V�����H�P�S�O�R�\�H�U�V�����R�Q���D���U�H�J�X�O�D�U���E�D�V�L�V�����S�U�R�Y�L�G�L�Q�J��
�V�R�P�H���L�Q�V�L�J�K�W�V���R�Q���K�R�Z���V�W�D�I�I�L�Q�J���F�K�D�O�O�H�Q�J�H�V���K�D�Y�H���H�Y�R�O�Y�H�G���R�Y�H�U���W�L�P�H�����7�K�H���1�D�W�L�R�Q�D�O���)�H�G�H�U�D�W�L�R�Q���R�I��
�,�Q�G�H�S�H�Q�G�H�Q�W���%�X�V�L�Q�H�V�V�����1�)�,�%�������I�R�U���H�[�D�P�S�O�H�����S�X�E�O�L�V�K�H�V���D���P�R�Q�W�K�O�\���M�R�E�V���U�H�S�R�U�W���E�D�V�H�G���R�Q���L�W�V���6�P�D�O�O��
�%�X�V�L�Q�H�V�V���(�F�R�Q�R�P�L�F���7�U�H�Q�G�V���G�D�W�D�����Z�K�L�F�K���K�D�Y�H���E�H�H�Q���F�R�O�O�H�F�W�H�G���I�U�R�P���1�)�,�%���P�H�P�E�H�U�V���V�L�Q�F�H��������������

�1�)�,�%���U�H�S�R�U�W�H�G���W�K�D�W���L�Q���$�S�U�L�O�����������������������R�I���V�X�U�Y�H�\�H�G���E�X�V�L�Q�H�V�V���R�Z�Q�H�U�V���V�W�U�X�J�J�O�H�G���W�R���I�L�Q�G���T�X�D�O�L�I�L�H�G��
�D�S�S�O�L�F�D�Q�W�V�����D�Q���L�Q�F�U�H�D�V�H���R�Y�H�U���W�K�H���0�D�U�F�K�������������U�H�S�R�U�W����25���'�H�W�D�L�O�H�G���D�Q�D�O�\�V�H�V���D�U�H���V�R�P�H�W�L�P�H�V���S�U�R�Y�L�G�H�G��
�W�K�U�R�X�J�K���L�Q�G�X�V�W�U�\���U�H�S�R�U�W�V�����Z�K�L�F�K���P�D�\���E�H���V�S�R�Q�V�R�U�H�G���E�\���L�Q�G�X�V�W�U�\���R�U�J�D�Q�L�]�D�W�L�R�Q�V�����D�Q�G���R�I�W�H�Q���G�H�V�F�U�L�E�H��
�L�Q�G�X�V�W�U�\���H�P�S�O�R�\�H�U�V�¶���F�X�U�U�H�Q�W���D�Q�G���S�U�R�M�H�F�W�H�G���Z�R�U�N�I�R�U�F�H���Q�H�H�G�V�����K�L�U�L�Q�J���F�K�D�O�O�H�Q�J�H�V�����D�Q�G���V�W�U�D�W�H�J�L�H�V���I�R�U��
�D�G�G�U�H�V�V�L�Q�J���V�N�L�O�O���V�K�R�U�W�D�J�H�V��26���*�L�Y�H�Q���W�K�H�L�U���Q�D�U�U�R�Z�H�U���I�R�F�X�V�����L�Q�G�X�V�W�U�\���U�H�S�R�U�W�V���F�D�Q���E�H���K�H�O�S�I�X�O���W�R��
�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H���V�S�H�F�L�I�L�F���V�W�D�I�I�L�Q�J���F�K�D�O�O�H�Q�J�H�V���D�Q�G���W�K�H�L�U���G�U�L�Y�H�U�V�� 

�(�P�S�O�R�\�H�U���V�X�U�Y�H�\�V���D�Q�G���L�Q�G�X�V�W�U�\���U�H�S�R�U�W�V���F�D�Q���E�H���L�O�O�X�P�L�Q�D�W�L�Q�J���V�R�X�U�F�H�V�����V�K�H�G�G�L�Q�J���O�L�J�K�W���R�Q���V�S�H�F�L�I�L�F��
�R�F�F�X�S�D�W�L�R�Q���D�Q�G���V�N�L�O�O���Q�H�H�G�V���J�H�Q�H�U�D�O�O�\���R�U���L�Q���D���S�D�U�W�L�F�X�O�D�U���L�Q�G�X�V�W�U�\�����E�X�W���W�K�H�\���D�U�H���O�L�P�L�W�H�G���L�Q���D���I�H�Z���N�H�\��
�Z�D�\�V�����)�R�U���R�Q�H�����W�K�H�\���P�D�\���E�D�V�H���W�K�H�L�U���I�L�Q�G�L�Q�J�V���L�Q���S�D�U�W���R�Q���S�U�R�S�U�L�H�W�D�U�\���E�X�V�L�Q�H�V�V���G�D�W�D�����Z�K�L�F�K�² �W�K�R�X�J�K��
�Y�D�O�X�D�E�O�H�² �F�R�P�S�O�L�F�D�W�H�V���W�K�H���Y�H�U�L�I�L�F�D�W�L�R�Q���R�I���V�R�P�H���F�O�D�L�P�V�����5�H�O�D�W�H�G�O�\�����W�K�H�\���P�D�\���G�U�D�Z���W�K�H�L�U���V�D�P�S�O�H��
�I�U�R�P���P�H�P�E�H�U�V���Z�K�R���R�S�W���W�R���S�D�U�W�L�F�L�S�D�W�H���L�Q���W�K�H���V�X�U�Y�H�\�����7�K�L�V���F�D�Q���U�H�V�X�O�W���L�Q���V�P�D�O�O���D�Q�G���V�H�O�H�F�W���V�D�P�S�O�H�V����
�E�R�W�K���R�I���Z�K�L�F�K���F�D�Q���O�L�P�L�W���W�K�H���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�Q�H�V�V���R�I���I�L�Q�G�L�Q�J�V��27���)�L�Q�D�O�O�\�����W�R���W�K�H���H�[�W�H�Q�W���W�K�D�W���H�P�S�O�R�\�H�U���R�U��
�L�Q�G�X�V�W�U�\���J�U�R�X�S�V���X�V�H���W�K�H���U�H�V�X�O�W�V���R�I���V�X�F�K���V�X�U�Y�H�\�V���W�R���D�G�Y�R�F�D�W�H���I�R�U���J�U�H�D�W�H�U���J�R�Y�H�U�Q�P�H�Q�W���L�Q�Y�H�V�W�P�H�Q�W���L�Q��
�Z�R�U�N�I�R�U�F�H���G�H�Y�H�O�R�S�P�H�Q�W���S�U�R�J�U�D�P�V�����W�K�H�V�H���J�U�R�X�S�V���P�D�\���K�D�Y�H���L�Q�F�H�Q�W�L�Y�H�V���W�R���H�P�S�K�D�V�L�]�H���D���V�N�L�O�O�V��
�V�K�R�U�W�D�J�H���R�U���D���V�N�L�O�O�V���P�L�V�P�D�W�F�K���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���H�P�S�O�R�\�H�U���H�[�S�H�U�L�H�Q�F�H�V���Z�K�H�Q���R�W�K�H�U���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V��
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Workers’ Educational Attainment and Employers’ Educational 

Requirements 

�6�R�P�H���V�W�X�G�L�H�V���K�D�Y�H���H�[�S�O�R�U�H�G���W�K�H���S�R�W�H�Q�W�L�D�O���I�R�U���D���P�L�V�P�D�W�F�K���E�H�W�Z�H�H�Q���Z�R�U�N�H�U�V�¶���H�G�X�F�D�W�L�R�Q�D�O��
�D�W�W�D�L�Q�P�H�Q�W���D�Q�G���H�P�S�O�R�\�H�U�V�¶���H�G�X�F�D�W�L�R�Q�D�O���U�H�T�X�L�U�H�P�H�Q�W�V�����L���H�������D�Q���R�Y�H�U�����R�U���X�Q�G�H�U���V�X�S�S�O�\�������X�V�L�Q�J���D��
�Y�D�U�L�H�W�\���R�I���P�H�W�K�R�G�V��28���:�K�L�O�H���I�R�U�P�D�O���H�G�X�F�D�W�L�R�Q���L�V���Q�R�W���W�K�H���R�Q�O�\���P�H�F�K�D�Q�L�V�P���E�\���Z�K�L�F�K���Z�R�U�N�H�U�V��
�D�F�T�X�L�U�H���V�N�L�O�O�V�����L�W���S�U�R�Y�L�G�H�V���V�R�P�H���L�Q�G�L�F�D�W�L�R�Q���R�I���W�K�H���V�N�L�O�O���V�H�W�V���D�Y�D�L�O�D�E�O�H���W�R���H�P�S�O�R�\�H�U�V���D�Q�G���L�V���U�H�O�D�W�L�Y�H�O�\��
�V�W�U�D�L�J�K�W�I�R�U�Z�D�U�G���W�R���R�E�V�H�U�Y�H���L�Q���O�D�E�R�U���I�R�U�F�H���G�D�W�D��29���$�Q�G���D���U�H�V�H�D�U�F�K���I�R�F�X�V���R�Q���H�G�X�F�D�W�L�R�Q�D�O���P�L�V�P�D�W�F�K���L�V��
                                                 
24 Recruitment challenges may stem from employer decisions as well, such as below-market wages offers or setting 

unrealistic qualifications requirements.  

25 The NFIB Jobs Report for April 2021 is at https://assets.nfib.com/nfibcom/2021-April -Jobs-Report-FINAL.pdf. 

26 For example, the Manufacturing Institute, part of the National Association of Manufacturers, has collaborated with 

�'�H�O�R�L�W�W�H���W�R���S�X�E�O�L�V�K���P�X�O�W�L�S�O�H���U�H�S�R�U�W�V���R�Q���H�P�S�O�R�\�H�U�V�¶���V�W�D�I�I�L�Q�J���Q�H�H�G�V���L�Q���W�K�H���8���6�����P�D�Q�X�I�D�F�W�X�U�L�Q�J sector; see 

http://www.themanufacturinginstitute.org/Research/Skills-Gap-in-Manufacturing/Skills-Gap-in-Manufacturing.aspx. 

27 For example, the Society for Human Resource Management (SHRM) 2019 Skills Gap Survey had was based on 

responses from 1,028 SHRM members who responded to an invitation to participate; SHRM reports that 20,000 

invitations were sent, translating into about a 5% response rate. The methodological note to its report cautions readers 

�W�K�D�W���³�D�O�W�K�R�X�J�K���6�+�5�0���L�V���F�R�Q�I�L�G�H�Q�W���L�Q���L�W�V���U�H�V�H�D�U�F�K�����L�W���L�V���S�U�X�G�H�Q�W���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�D�W��the results presented in this survey 

�U�H�S�R�U�W���D�U�H���R�Q�O�\���W�U�X�O�\���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���W�K�H���V�D�P�S�O�H���R�I���+�5���S�U�R�I�H�V�V�L�R�Q�D�O�V���U�H�V�S�R�Q�G�L�Q�J���W�R���W�K�H���V�X�U�Y�H�\���´���6�R�F�L�H�W�\���R�I���+�X�P�D�Q��
Resource Management, The Global Skills Shortage, Bridging the Talent Gap with Education, Training, and Sourcing, 
2019, https://www.shrm.org/hr-today/trends-and-forecasting/research-and-surveys/pages/skills-gap-2019.aspx. 

28 A review of studies is in Seamus McGuinness, Konstantinos Pouliakas, and Paul Redmond, Skills Mismatch: 
Concepts, Measurement and Policy Approaches, Journal of Economic Surveys, Vol. 32, 2018, pp. 985-1015.  

29 Many workers gain the skills and knowledge they need through formal or on-the-job training and work experience. 

Non-school preparation can be significant for some jobs. For example, the BLS reports that entry-level physicians 

typically complete a three to seven-�\�H�D�U���L�Q�W�H�U�Q�V�K�L�S���D�Q�G���U�H�V�L�G�H�Q�F�\���S�U�R�J�U�D�P���L�Q���D�G�G�L�W�L�R�Q���W�R���R�E�W�D�L�Q�L�Q�J���E�D�F�K�H�O�R�U�¶�V���D�Q�G��
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medical school degrees. This is not the case for all jobs, however. BLS data also indicate that many jobs can be 

performed with little specific training: employers reported that in 2020, nearly 31% of workers were in jobs that 

required more than a short demonstration but not more than one month of preparation time. Bureau of Labor Statistics 

(BLS), Occupational Requirements in the United States, 2020; data series ORUV1000000000000065. Estimates are 

preliminary. 

30 �(�P�S�O�R�\�H�U�¶�V���U�H�S�R�U�W�V���R�Q���P�L�Q�L�P�X�P���H�G�X�F�D�W�L�R�Q�D�O���U�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���D�Y�H�U�D�J�H���M�R�E���S�H�U�I�R�U�P�D�Q�F�H���D�U�H���I�U�R�P���%�/�6�����2�F�F�X�S�D�W�L�R�Q�D�O��
Requirements Survey (ORS), 2020, https://www.bls.gov/ors/. 

31 Educational requirements in job postings are from Burning Glass Technologies, Moving the Goalposts: How 
�'�H�P�D�Q�G���I�R�U���D���%�D�F�K�H�O�R�U�¶�V���'�H�J�U�H�H���,�V���5�H�V�K�D�S�L�Q�J���W�K�H���:�R�U�N�I�R�U�F�H, September 2014, https://www.burning-glass.com/

research-project/credentials-gap/. �7�K�H���V�K�D�U�H���R�I���H�P�S�O�R�\�H�G���8���6�����Z�R�U�N�H�U�V���Z�L�W�K���D���E�D�F�K�H�O�R�U�¶�V���R�U���K�L�J�K�H�U���G�H�Jree has also been 

rising: from 28% in 1994 (the first year for which BLS published such statistics) to 44% in 2020. 

32 For example, the American Action Forum projects that by 2029 the labor market may face an undersupply of 

�Z�R�U�N�H�U�V���Z�L�W�K���D���E�D�F�K�H�O�R�U�¶�V���R�U���K�L�J�K�H�U���G�H�J�U�H�H���W�K�D�W���H�[�F�H�H�G�V�������P�L�O�O�L�R�Q���Z�R�U�N�H�U�V�����'�R�X�J�O�D�V���+�R�O�W�]-Eakin and Tom Lee, 

Projecting Future Skill Shortages Through 2029, American Action Forum, July 18, 2019, 

https://www.americanactionforum.org/research/projecting-future-skill-shortages-through-2029/. 

33 That �Z�R�U�N�H�U�V�¶���H�G�X�F�D�W�L�R�Q�D�O���D�W�W�D�L�Q�P�H�Q�W���H�[�F�H�H�G�H�G���P�L�Q�L�P�X�P���H�G�X�F�D�W�L�R�Q�D�O���U�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���M�R�E�V���L�Q�������������G�R�H�V���Q�R�W��
necessarily indicate an overeducated workforce. Education can increase the range of jobs available to a worker and help 

workers advance their careers, and has value (e.g., in terms of quality of life, intellectual enrichment, life management, 

health) that may not be measured by labor markets. Data on minimum educational requirements are from BLS, ORS, 

2020, https://www.bls.gov/ors/; and data on the educational attainment of employed and unemployed workers are from 

BLS, Current Population Survey (CPS), https:/www.bls.gov/cps.  

34 CRS calculations based on the OECD Program for the International Assessment of Adult Competencies public use 

file published by the U.S. National Center for Education Statistics at https://nces.ed.gov/pubsearch/pubsinfo.asp?

pubid=2020222. Similarly, Michael J. Handel summarizes job requirements from data he collected through his Survey 

�R�I���6�N�L�O�O�V�����7�H�F�K�Q�R�O�R�J�\�����D�Q�G���0�D�Q�D�J�H�P�H�Q�W���3�U�D�F�W�L�F�H�V�����6�7�$�0�3�������D�Q�G���I�L�Q�G�V���³�K�D�O�I���R�I���W�K�H���M�R�E�V���D�U�H���G�H�V�F�U�L�E�H�G���E�\���Z�R�U�N�H�U�V���D�V��
requiring no more than a high school degree, and over 30% of workers report their jobs require less education than they 

�K�D�Y�H���D�W�W�D�L�Q�H�G���S�H�U�V�R�Q�D�O�O�\���´���6�H�H���0�L�F�K�D�H�O���-�����+�D�Q�G�H�O�����³What Do People Do at Work? A Profile of U.S. Jobs from the 

Survey of Workplace Skills, Technology, and Management Practices (STAMP),�  ́Journal of Labour Market Research, 
vol. 49 (2016), pp. 177-197. 
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Employment Projections and Typical Levels of Education Needed for Entry 
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�O�H�Y�H�O���Z�L�O�O���J�U�R�Z���I�D�V�W�H�U���W�K�D�Q���W�K�H���Q�D�W�L�R�Q�D�O���D�Y�H�U�D�J�H�����&�R�Q�Y�H�U�V�H�O�\�����H�P�S�O�R�\�P�H�Q�W���L�Q���R�F�F�X�S�D�W�L�R�Q�V���Z�K�H�U�H��
�W�K�H���W�\�S�L�F�D�O���H�Q�W�U�\���O�H�Y�H�O���H�G�X�F�D�W�L�R�Q���L�V���D���K�L�J�K���V�F�K�R�R�O���G�L�S�O�R�P�D���R�U���O�H�V�V���D�U�H���S�U�R�M�H�F�W�H�G���W�R���J�U�R�Z���D�W���D���U�D�W�H��
�V�O�R�Z�H�U���W�K�D�Q���W�K�H���Q�D�W�L�R�Q�D�O���D�Y�H�U�D�J�H�����%�X�W���W�K�H�V�H���G�L�I�I�H�U�H�Q�F�H�V���L�Q���J�U�R�Z�W�K���U�H�V�X�O�W���L�Q���R�Q�O�\���L�Q�F�U�H�P�H�Q�W�D�O��
�F�K�D�Q�J�H�V���W�R���H�D�F�K���R�F�F�X�S�D�W�L�R�Q�D�O���J�U�R�X�S�¶�V���R�Y�H�U�D�O�O���V�K�D�U�H���R�I���W�K�H���O�D�E�R�U���P�D�U�N�H�W�����)�R�U���H�[�D�P�S�O�H�����G�H�V�S�L�W�H���W�K�H��
�U�H�O�D�W�L�Y�H�O�\���V�O�R�Z�H�U���H�P�S�O�R�\�P�H�Q�W���J�U�R�Z�W�K���S�U�R�M�H�F�W�H�G���I�R�U���R�F�F�X�S�D�W�L�R�Q�V���W�K�D�W���W�\�S�L�F�D�O�O�\���G�R���Q�R�W���U�H�T�X�L�U�H��
�S�R�V�W�V�H�F�R�Q�G�D�U�\���H�G�X�F�D�W�L�R�Q���I�R�U���H�Q�W�U�\�����W�K�H���V�K�D�U�H���R�I���H�P�S�O�R�\�P�H�Q�W���L�Q���W�K�H�V�H���R�F�F�X�S�D�W�L�R�Q�V���L�V���H�[�S�H�F�W�H�G���W�R��
�G�H�F�O�L�Q�H���E�\���O�H�V�V���W�K�D�Q���D���S�H�U�F�H�Q�W�D�J�H���S�R�L�Q�W�����6�L�P�L�O�D�U�O�\�����W�K�H���H�P�S�O�R�\�P�H�Q�W���V�K�D�U�H���R�I���R�F�F�X�S�D�W�L�R�Q�V���W�K�D�W��
�W�\�S�L�F�D�O�O�\���U�H�T�X�L�U�H���D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���R�U���P�R�U�H���L�V���S�U�R�M�H�F�W�H�G���W�R���L�Q�F�U�H�D�V�H���E�\���O�H�V�V���W�K�D�Q���D���S�H�U�F�H�Q�W�D�J�H��
�S�R�L�Q�W�����7�K�L�V���S�U�R�M�H�F�W�H�G���H�P�S�O�R�\�P�H�Q�W���V�K�D�U�H���R�I���R�F�F�X�S�D�W�L�R�Q�V���W�K�D�W���W�\�S�L�F�D�O�O�\���U�H�T�X�L�U�H���D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H��
�Z�R�X�O�G���V�W�L�O�O���E�H���O�H�V�V���W�K�D�Q���W�K�H���D�S�S�U�R�[�L�P�D�W�H�O�\�����������R�I���H�P�S�O�R�\�H�G���Z�R�U�N�H�U�V�����H�P�S�O�R�\�H�G���L�Q���D�Q�\��
�R�F�F�X�S�D�W�L�R�Q�����Z�L�W�K���D�W���O�H�D�V�W���D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���L�Q������������39

  

                                                 
35 For example, the EP program projects the number of registered nurse or retail salesperson jobs that are expected to 

exist in the national labor market at the beginning and end of a 10-year period. The most recent projections cover 2020 

through 2030 and include approximately 800 occupations. The BLS employment projections methods are described at 

https://www.bls.gov/opub/hom/emp/calculation.htm. The BLS approach is not embraced by all researchers. For 

example, Carnevale et al. provide a critique of BLS projection methods and apply an alternative estimation strategy. 

See Anthony Carnevale, Nicole Smith, and Jeff Stroehl, Recovery: Job Growth and Education Requirements Through 
2020, Georgetown Center on Education and the Workforce, June 2013, https://cew.georgetown.edu/cew-reports/

recovery-job-growth-and-education-requirements-through-2020/#resources; and Anthony Carnevale, Nicole Smith, and 

Jeff Stroehl, Help Wanted: Projections of Job and Education Requirements Through 2018, Georgetown Center on 

Education and the Workforce, June 2010. 

36 In some cases, typical education may be higher than the minimum education for average job performance described 

in the prior section and measured by the BLS Occupational Requirements Survey. For more information, see BLS, 

Employment P�U�R�M�H�F�W�L�R�Q�V�����³�0�H�D�V�X�U�H�V���R�I���H�G�X�F�D�W�L�R�Q���D�Q�G���W�U�D�L�Q�L�Q�J���´��https://www.bls.gov/emp/documentation/education/

tech.htm. 

37 �&�5�6���X�V�H�G���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���³�W�\�S�L�F�D�O���H�G�X�F�D�W�L�R�Q���Q�H�H�G�H�G���I�R�U���H�Q�W�U�\�´���I�R�U��each occupation in 2020 from EP Table 1.7 

(https://www.bls.gov/emp/tables/occupational-projections-and-characteristics.htm) to group occupations by educational 

level. Employment levels were then tabulated for 2020 (estimated employment) and 2030 (projected employment) by 

�H�G�X�F�D�W�L�R�Q���O�H�Y�H�O�����5�H�V�X�O�W�V���Z�H�U�H���Y�H�U�L�I�L�H�G���D�J�D�L�Q�V�W���W�K�H���³����20 �(�P�S�O�R�\�P�H�Q�W�´���D�Q�G���³�(�P�S�O�R�\�P�H�Q�W���&�K�D�Q�J�H�´���I�R�U���H�D�F�K���H�G�X�F�D�W�L�R�Q�D�O��
level in Table 5.2 (https://www.bls.gov/emp/tables/education-summary.htm). 

38 While each occupation is assigned a single level of education typical to entry, many occupations have workers at 

differing education levels. For example, the EP specifies that the typical educational level for a construction manager is 

�D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���D�Q�G���W�K�H���W�\�S�L�F�D�O���H�G�X�F�D�W�L�R�Q�D�O���O�H�Y�H�O���I�R�U���D���S�D�U�D�O�H�J�D�O���L�V���D�Q���D�V�V�R�F�L�D�W�H�¶�V���G�H�J�U�H�H�����H�Y�H�Q���W�K�R�X�J�K���H�D�F�K��
occupation has workers with higher and lower levels of education. For a distribution of education level by occupation, 

see EP Table 5.3 at https://www.bls.gov/emp/tables/educational-attainment.htm. 

39 Arguably, a share of �Z�R�U�N�H�U�V���Z�L�W�K���D�W���O�H�D�V�W���D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���L�Q�������������Z�L�O�O���K�D�Y�H���O�H�I�W���W�K�H���O�D�E�R�U���P�D�U�N�H�W���E�\���������������I�R�U��
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Table 1. Employment by Typical Level of Education  Needed for Entry  
2020-2030 employment projections, in thousands 

Typical Education 
Level  Needed for 

Entry  
Employment  

2020 

Projected 
Employment  

2030 

Change, 
2020-
2030 

Employment 
Share, 2020 

Employment 
Share, 2030 

No postsecondary 
education 

93,452 99,522 6.5% 60.8% 60.2% 

No formal 
educational 
credential 

34,302 37,355 8.9% 22.3% 22.6% 

High school diploma 
or equivalent 

59,150 62,167 5.1% 38.5% 37.6% 

More than high school, 
less than a bachelor�·�V 
degree 

16,687 18,073 8.3% 10.8% 10.9% 

Some college, no 
degree 

3,869 3,985 3.0% 2.5% 2.4% 

Postsecondary 
nondegree award 

9,543 10,469 9.7% 6.2% 6.3% 

Associate�·�V degree 3,275 3,619 10.5% 2.1% 2.2% 

Bachelor�·�V degree or 
higher 

43,395 47,830 10.2% 28.2% 28.9% 

Bachelor�·�V degree 36,408 40,012 9.9% 23.7% 24.2% 

Master�·�V degree 2,783 3,239 16.4% 1.8% 2.0% 

Doctoral or 
professional degree 

4,204 4,578 8.9% 2.7% 2.8% 

Grand Total  153,534 165,424 7.7% 100.0% 100.00% 

Source:  Data tabulated using Bureau of Labor Statistics (BLS) Employment Projections (EP) Tables 1.7 and 5.2, 
at https://www.bls.gov/emp/tables.htm. 

Note : Data in the table reflect the sum of occupational employment in which the specified level of education 
needed for entry is considered typical. 

�%�H�F�D�X�V�H���W�K�H���H�P�S�O�R�\�P�H�Q�W���S�U�R�M�H�F�W�L�R�Q�V���D�U�H���E�D�V�H�G���R�Q���F�K�D�Q�J�H�V���D�W���W�K�H���R�F�F�X�S�D�W�L�R�Q�D�O���O�H�Y�H�O�����D���N�H�\��
�D�V�V�X�P�S�W�L�R�Q���L�Q���G�H�Y�H�O�R�S�L�Q�J���W�K�H���G�D�W�D���L�V���W�K�D�W���W�K�H���W�\�S�L�F�D�O���O�H�Y�H�O���R�I���H�G�X�F�D�W�L�R�Q���L�Q���D�Q���R�F�F�X�S�D�W�L�R�Q���Z�L�O�O���Q�R�W��
�F�K�D�Q�J�H���E�H�W�Z�H�H�Q�������������D�Q�G���������������,�I���W�K�H���W�\�S�L�F�D�O���O�H�Y�H�O���R�I���H�G�X�F�D�W�L�R�Q���L�Q���V�R�P�H���R�F�F�X�S�D�W�L�R�Q�V���L�Q�F�U�H�D�V�H�V����
�W�K�H�Q���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���H�P�S�O�R�\�P�H�Q�W���L�Q���R�F�F�X�S�D�W�L�R�Q�V���D�W���K�L�J�K�H�U���O�H�Y�H�O�V���R�I���H�G�X�F�D�W�L�R�Q���P�D�\���L�Q�F�U�H�D�V�H���D�W���D��
�U�D�W�H���I�D�V�W�H�U���W�K�D�Q���W�K�D�W���V�X�J�J�H�V�W�H�G���E�\���W�K�H���W�D�E�O�H���� 

Educational Attainment: Qualitative Considerations 

�7�K�H���G�L�V�F�X�V�V�L�R�Q���D�E�R�Y�H���V�X�J�J�H�V�W�V���W�K�D�W���W�K�H���8���6�����Z�R�U�N�I�R�U�F�H���K�D�V���W�K�H���H�G�X�F�D�W�L�R�Q�D�O���F�U�H�G�H�Q�W�L�D�O�V���G�H�V�L�U�H�G���E�\��
�H�P�S�O�R�\�H�U�V���Z�K�H�Q���P�H�D�V�X�U�H�G���D�W���D���E�U�R�D�G���O�H�Y�H�O�����%�X�W���F�R�O�O�H�J�H���J�U�D�G�X�D�W�H�V���H�[�S�H�U�L�H�Q�F�H���D���U�D�Q�J�H���R�I���R�X�W�F�R�P�H�V��
�L�Q���W�K�H���O�D�E�R�U���P�D�U�N�H�W�����L�Q�G�L�F�D�W�L�Q�J���W�K�D�W���V�R�P�H���G�H�J�U�H�H���K�R�O�G�H�U�V���D�U�H���P�R�U�H���L�Q���G�H�P�D�Q�G�����R�U���S�U�R�G�X�F�W�L�Y�H�����L�Q��
�W�K�H���Z�R�U�N�S�O�D�F�H���W�K�D�Q���R�W�K�H�U�V�����7�K�L�V���Y�D�U�L�D�E�L�O�L�W�\���P�D�\���E�H�����L�Q���S�D�U�W�����D���U�H�V�S�R�Q�V�H���W�R���D���J�U�H�D�W�H�U���U�D�Q�J�H���R�I���V�N�L�O�O�V��
                                                 
�U�H�W�L�U�H�P�H�Q�W���R�U���R�W�K�H�U���U�H�D�V�R�Q�V�����6�R�P�H���S�R�V�L�W�L�R�Q�V���L�Q�������������W�K�D�W���U�H�T�X�L�U�H���D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���R�U���K�L�J�K�H�U���H�G�X�F�D�W�L�R�Q���Z�L�O�O���K�L�U�H���I�U�R�P��
the pool of new labor market entrants. See BLS, CPS, Labor Force Statistics Database (at https://www.bls.gov/cps/

data.htm) for information on the number of workers in the civilian noninstitutional population 25 years and over with at 

�O�H�D�V�W���D���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H. 
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�D�Q�G���D�E�L�O�L�W�L�H�V���E�U�R�X�J�K�W���W�R���W�K�H���O�D�E�R�U���P�D�U�N�H�W���E�\���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���K�R�O�G�H�U�V�����L���H�������Z�R�U�N�H�U��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�������D�Q�G���W�R���G�L�I�I�H�U�H�Q�F�H�V���L�Q���G�H�J�U�H�H���J�U�D�Q�W�L�Q�J���L�Q�V�W�L�W�X�W�L�R�Q�D�O���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����H���J������
�S�U�H�S�D�U�D�W�L�R�Q���T�X�D�O�L�W�\�����F�R�X�U�V�H�Z�R�U�N�����R�U���V�S�H�F�L�D�O�L�]�H�G���W�U�D�L�Q�L�Q�J�����H���J�������I�L�H�O�G���R�I���V�W�X�G�\������ 

�5�H�V�H�D�U�F�K���V�K�R�Z�V���W�K�D�W���I�L�H�O�G���R�I���V�W�X�G�\���P�D�W�W�H�U�V���W�R���O�D�E�R�U���P�D�U�N�H�W���R�X�W�F�R�P�H�V�����S�H�U�K�D�S�V���U�H�I�O�H�F�W�L�Q�J���D���U�H�O�D�W�L�Y�H��
�V�F�D�U�F�L�W�\���R�I���F�H�U�W�D�L�Q���V�N�L�O�O���V�H�W�V���L�Q���W�K�H���O�D�E�R�U���P�D�U�N�H�W���D�V���Z�H�O�O���D�V���G�L�I�I�H�U�H�Q�F�H�V���L�Q���H�P�S�O�R�\�H�U�V�¶���Y�D�O�X�D�W�L�R�Q���R�I��
�V�S�H�F�L�D�O�L�]�H�G���V�N�L�O�O�V�����,�Q���W�H�U�P�V���R�I���V�N�L�O�O�V���P�L�V�P�D�W�F�K�����W�K�L�V���P�D�\���V�X�J�J�H�V�W���D���K�R�U�L�]�R�Q�W�D�O���P�L�V�P�D�W�F�K�² �W�K�D�W���L�V����
�Z�R�U�N�H�U�V���P�D�\���K�R�O�G���W�K�H���U�H�T�X�L�U�H�G���O�H�Y�H�O���R�I���H�G�X�F�D�W�L�R�Q���E�X�W���Q�R�W���L�Q���W�K�H���I�L�H�O�G���V�R�X�J�K�W���E�\���H�P�S�O�R�\�H�U�V��40���)�R�U��
�H�[�D�P�S�O�H�����D�Q�D�O�\�V�L�V���E�\���W�K�H���)�H�G�H�U�D�O���5�H�V�H�U�Y�H���%�D�Q�N���R�I���1�H�Z���<�R�U�N���V�K�R�Z�V���W�K�D�W���Z�K�H�U�H�D�V���W�K�H���R�Y�H�U�D�O�O��
�P�H�G�L�D�Q���H�D�U�Q�L�Q�J�V���R�I���F�R�O�O�H�J�H���J�U�D�G�X�D�W�H�V���H�D�U�O�\���L�Q���W�K�H�L�U���F�D�U�H�H�U�V���Z�D�V�������������������L�Q���W�K�H�����������������������S�H�U�L�R�G����
�H�D�U�O�\���F�D�U�H�H�U���H�D�U�Q�L�Q�J�V���Y�D�U�L�H�G���E�\���F�R�O�O�H�J�H���P�D�M�R�U�����I�U�R�P�������������������I�R�U���I�D�P�L�O�\���D�Q�G���F�R�Q�V�X�P�H�U���V�F�L�H�Q�F�H��
�P�D�M�R�U�V���W�R�������������������I�R�U���F�K�H�P�L�F�D�O���D�Q�G���H�O�H�F�W�U�L�F�D�O���H�Q�J�L�Q�H�H�U�V����41���$�Q�R�W�K�H�U���V�W�X�G�\���I�R�X�Q�G���V�L�P�L�O�D�U���S�D�W�W�H�U�Q�V��
�D�P�R�Q�J���F�D�U�H�H�U���F�H�U�W�L�I�L�F�D�W�H���S�U�R�J�U�D�P�V��42���,�Q���D�G�G�L�W�L�R�Q���W�R���G�R�F�X�P�H�Q�W�L�Q�J���D���F�R�Q�V�L�G�H�U�D�E�O�H���U�D�Q�J�H���R�I���D�Q�Q�X�D�O��
�H�D�U�Q�L�Q�J�V���D�F�U�R�V�V���F�H�U�W�L�I�L�F�D�W�H���S�U�R�J�U�D�P�V�����H���J�����������������������I�R�U���D���P�H�G�L�F�D�O���D�V�V�L�V�W�L�Q�J���F�H�U�W�L�I�L�F�D�W�H���J�U�D�G�X�D�W�H���D�Q�G��
�����������������I�R�U���D���J�U�D�G�X�D�W�H���Z�L�W�K���D���F�H�U�W�L�I�L�F�D�W�H���L�Q���O�L�F�H�Q�V�H�G���Y�R�F�D�W�L�R�Q�D�O���Q�X�U�V�L�Q�J�������W�K�H���V�W�X�G�\���I�R�X�Q�G���W�K�D�W��
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�G�H�Y�H�O�R�S�P�H�Q�W���R�I���V�W�D�Q�G�D�U�G�L�]�H�G���P�H�D�V�X�U�H�V�² �F�R�X�O�G���D�V�V�H�V�V���W�K�H���V�X�I�I�L�F�L�H�Q�F�\���R�I���V�R�I�W���V�N�L�O�O�V���L�Q���W�K�H���8���6����
�Z�R�U�N�I�R�U�F�H���� 

                                                 
45 The study was based on data from the 2017 Small Business Credit Survey (SBCS), which included a module on 

hiring challenges and firm responses to such challenges. Hiring difficulties are prevalent; about two-thirds of firms with 

recent job openings reported challenges. Such firms were asked to select from a survey-provided list of reasons that 

hiring was difficult, and were permitted to select more than one reason. Ellyn Terry and Mels De Zeeuw, How Do 
Firms Respond to Hiring Difficulties? Evidence from the Federal Reserve Banks�¶ Small Business Credit Survey, 

Federal Reserve Bank of Atlanta, Community and Economic Development Discussion Paper No. 2018-1, August 21, 

2018, https://doi.org/10.29338/dp2018-01 ���K�H�U�H�L�Q�D�I�W�H�U�����³�7�H�U�U�\���D�Q�G���'�H �=�H�H�X�Z�������������´���� 

46 BLS, Occupational Projections Database, https://www.bls.gov/emp/data.htm. 
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Foundational Skills  

�)�R�X�Q�G�D�W�L�R�Q�D�O���V�N�L�O�O�V�����V�X�F�K���D�V���U�H�D�G�L�Q�J���F�R�P�S�U�H�K�H�Q�V�L�R�Q���D�Q�G���P�D�W�K���V�N�L�O�O�V�����H�V�W�D�E�O�L�V�K���D���E�D�V�H���X�S�R�Q���Z�K�L�F�K��
�I�X�W�X�U�H���F�D�U�H�H�U���V�N�L�O�O�V���D�U�H���E�X�L�O�W�����$�V���H�[�S�H�F�W�H�G�����W�K�H�V�H���W�\�S�H�V���R�I���V�N�L�O�O�V���D�U�H���E�U�R�D�G�O�\���V�R�X�J�K�W���E�\���H�P�S�O�R�\�H�U�V����
�)�R�U���H�[�D�P�S�O�H�����%�/�6���U�H�S�R�U�W�H�G���W�K�D�W���Q�H�D�U�O�\���D�O�O���M�R�E�V���L�Q�������������K�D�G���D���P�L�Q�L�P�X�P���I�R�U�P�D�O���H�G�X�F�D�W�L�R�Q���R�U��
�O�L�W�H�U�D�F�\���U�H�T�X�L�U�H�P�H�Q�W��47���(�[�W�H�Q�G�L�Q�J���E�H�\�R�Q�G���Q�D�U�U�R�Z���F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q�V���R�I���E�D�V�L�F���V�N�L�O�O�V�����D���U�H�F�H�Q�W���3�H�Z��
�5�H�V�H�D�U�F�K���&�H�Q�W�H�U���D�Q�D�O�\�V�L�V���L�Q�G�L�F�D�W�H�G���W�K�D�W���³�I�X�Q�G�D�P�H�Q�W�D�O���V�N�L�O�O�V� �́��V�X�F�K���D�V���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J�����Z�U�L�W�L�Q�J����
�V�S�H�D�N�L�Q�J�����U�H�D�G�L�Q�J���F�R�P�S�U�H�K�H�Q�V�L�R�Q�����D�F�W�L�Y�H���O�L�V�W�H�Q�L�Q�J���D�Q�G���O�H�D�U�Q�L�Q�J�����D�Q�G���M�X�G�J�P�H�Q�W���D�Q�G��
�G�H�F�L�V�L�R�Q�P�D�N�L�Q�J���Z�H�U�H���L�P�S�R�U�W�D�Q�W���W�R���Z�R�U�N���S�H�U�I�R�U�P�D�Q�F�H���L�Q���D�E�R�X�W�����������R�I���R�F�F�X�S�D�W�L�R�Q�V��48�� 

�$���O�L�P�L�W�H�G���Q�X�P�E�H�U���R�I���Q�D�W�L�R�Q�D�O���O�H�Y�H�O���U�H�V�R�X�U�F�H�V���D�V�V�H�V�V���W�K�H���I�R�X�Q�G�D�W�L�R�Q�D�O���V�N�L�O�O�V���R�I���F�X�U�U�H�Q�W���R�U���I�X�W�X�U�H��
�Z�R�U�N�H�U�V�����5�H�V�X�O�W�V���I�U�R�P���W�K�H���1�D�W�L�R�Q�D�O���$�V�V�H�V�V�P�H�Q�W���R�I���(�G�X�F�D�W�L�R�Q�D�O���3�U�R�J�U�H�V�V�����1�$�(�3�������D���Q�D�W�L�R�Q�D�O�O�\��
�U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���D�V�V�H�V�V�P�H�Q�W���R�I���8���6�����V�W�X�G�H�Q�W�V�����W�K�D�W���H�[�D�P�L�Q�H�V���V�R�P�H���F�R�U�H���I�R�X�Q�G�D�W�L�R�Q�D�O���V�N�L�O�O�V�����V�X�J�J�H�V�W��
�W�K�D�W���P�R�V�W�������W�K���J�U�D�G�H���V�W�X�G�H�Q�W�V���L�Q�������������K�D�G���D�W���O�H�D�V�W���E�D�V�L�F���P�D�W�K���D�Q�G���U�H�D�G�L�Q�J���V�N�L�O�O�V�������������R�I���V�W�X�G�H�Q�W�V��
�L�Q���U�H�D�G�L�Q�J���D�Q�G�����������R�I���V�W�X�G�H�Q�W�V���L�Q���P�D�W�K�������$�W���W�K�H���V�D�P�H���W�L�P�H�����W�K�H�V�H���U�H�V�X�O�W�V���V�X�J�J�H�V�W���V�L�]�D�E�O�H��
�S�R�S�X�O�D�W�L�R�Q�V���R�I���V�W�X�G�H�Q�W�V���S�R�V�V�H�V�V���D���V�N�L�O�O���O�H�Y�H�O���E�H�O�R�Z���W�K�H���E�D�V�L�F�������W�K���J�U�D�G�H���V�N�L�O�O���O�H�Y�H�O���L�Q���W�K�H�V�H���D�U�H�D�V��
�����������L�Q���U�H�D�G�L�Q�J���D�Q�G�����������L�Q���P�D�W�K�����D�V���D�V�V�H�V�V�H�G���E�\���1�$�(�3����49 

�0�D�S�S�L�Q�J���W�K�H�V�H���1�$�(�3���U�H�V�X�O�W�V���D�J�D�L�Q�V�W���W�K�H���V�N�L�O�O���F�R�Q�W�H�Q�W���R�I���M�R�E�V���L�Q���W�K�H���H�F�R�Q�R�P�\���L�V���Q�R�W���D��
�V�W�U�D�L�J�K�W�I�R�U�Z�D�U�G���H�[�H�U�F�L�V�H�����,�Q���S�D�U�W�����W�K�L�V���L�V���E�H�F�D�X�V�H���1�$�(�3���G�R�H�V���Q�R�W���S�X�U�S�R�U�W���W�R���D�V�V�H�V�V���V�W�X�G�H�Q�W�V���D�J�D�L�Q�V�W��
�W�K�H���V�N�L�O�O���U�H�T�X�L�U�H�P�H�Q�W���R�I���M�R�E�V�����L�W���L�V���I�R�F�X�V�H�G���R�Q���D�V�V�H�V�V�L�Q�J���O�H�D�U�Q�L�Q�J���H�[�S�H�F�W�H�G���D�W���F�H�U�W�D�L�Q���J�U�D�G�H���O�H�Y�H�O�V���L�Q��
�V�F�K�R�R�O��50���,�W���L�V���D�O�V�R���K�D�U�G���W�R���G�H�F�L�S�K�H�U���W�K�H���S�U�R�S�R�U�W�L�R�Q���R�I���M�R�E�V���W�K�D�W���G�H�P�D�Q�G�������W�K���J�U�D�G�H���V�N�L�O�O���O�H�Y�H�O�V���L�Q��
�W�K�H�V�H���G�R�P�D�L�Q�V�����&�R�Q�V�L�G�H�U�����I�R�U���L�Q�V�W�D�Q�F�H�����W�K�D�W�����������R�I���H�P�S�O�R�\�P�H�Q�W���L�Q���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���L�V���L�Q��
�R�F�F�X�S�D�W�L�R�Q�V���W�\�S�L�F�D�O�O�\���U�H�T�X�L�U�L�Q�J���Q�R���I�R�U�P�D�O���H�G�X�F�D�W�L�R�Q�D�O���F�U�H�G�H�Q�W�L�D�O�����$�Q�R�W�K�H�U���������� �R�I���H�P�S�O�R�\�P�H�Q�W���L�V��
�L�Q���R�F�F�X�S�D�W�L�R�Q�V���W�\�S�L�F�D�O�O�\���U�H�T�X�L�U�L�Q�J���D���K�L�J�K���V�F�K�R�R�O���H�T�X�L�Y�D�O�H�Q�W���H�G�X�F�D�W�L�R�Q�����,�W���L�V���G�L�I�I�L�F�X�O�W���W�R���J�O�H�D�Q���W�K�H��

                                                 
47 According to employer responses to the BLS 2020 Occupational Requirements Survey (ORS), 69.5% of jobs 

required at least a high school degree, and 27.2% of jobs that did not have a minimum formal educational requirement 

required literacy. See https://www.bls.gov/ors/. 

48 The Occupation Information Network (O*NET) database was a key source of information for the Pew Research 

Center study. The O*NET database contains standardized and occupation-specific descriptors on hundreds of U.S. 

occupations. It was developed and is maintained by the North Carolina Department of Commerce with financing from 

the Department of Labor Employment and Training Administration. Additional information is at 

https://www.onetcenter.org/. Rakesh Kochar, Women Make Gains in the Workplace Amid a Rising Demand for Skilled 
Workers, Pew Research Center, January 2020, https://www.pewsocialtrends.org/2020/01/30/women-make-gains-in-

the-workplace-amid-a-rising-demand-for-skilled-workers/.  

49 Specifically, 2019 NAEP assessments indicated that 60% of 12th grade students were, at a minimum, able to solve 

mathematical problems that require the direct application of concepts and procedures in familiar mathematical and real-

world settings, and when reading text appropriate to 12th grade, 70% of 12th grade students were, at a minimum, able to 

demonstrate an overall understanding and make some interpretations of the text. These students demonstrated either a 

basic, proficient, or advanced level of achievement on assessments. �6�W�X�G�H�Q�W�V�¶���S�H�U�I�R�U�P�D�Q�F�H���R�Q���W�K�H���1�$�(�3���D�V�V�H�V�V�P�H�Q�W�V��
varies across subgroups of the population. The level of performance required in each domain likely varies across 

occupat�L�R�Q�V�����,�Q���D�Q�\���F�D�V�H�����H�I�I�R�U�W�V���W�R���L�P�S�U�R�Y�H���V�W�X�G�H�Q�W�V�¶���S�H�U�I�R�U�P�D�Q�F�H���D�W���W�K�H���L�Q�G�L�Y�L�G�X�D�O���D�Q�G���J�U�R�X�S���O�H�Y�H�O�V���P�D�\���\�L�H�O�G��
considerable benefits for students, regardless of whether or not employers currently find these foundational skills in 

sufficient supply. A discussion of the NAEP and other assessments is in CRS Report R45401, National and 
International Educational Assessments: Overview, Results, and Issues, by Rebecca R. Skinner. Assessment results are 

at https://www.nationsreportcard.gov/.  

50 NAEP assesses students in relation to standards that define what students should know and be able to do in particular 

subjects. The NAEP Governing Board works with subject matter experts, practitioners, members of the business 

community, and members of the public when establishing standards. Standards are collaboratively developed based on 

the knowledge and experience of various stakeholders, and are focused on knowledge, skills, and competencies that are 

relevant to many endeavors, not just those applicable to work. For more information on NAEP and its focus, see CRS 

Report R45401, National and International Educational Assessments: Overview, Results, and Issues, by Rebecca R. 

Skinner. 
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�D�U�H�D�V���D�V���W�K�D�W���V�N�L�O�O���O�H�Y�H�O���L�V���D�V�V�H�V�V�H�G���E�\���1�$�(�3�����+�H�Q�F�H�����1�$�(�3���U�H�V�X�O�W�V�����E�D�V�H�G���R�Q���W�K�R�V�H���Q�R�W���\�H�W���I�X�O�O�\���L�Q��
�W�K�H���Z�R�U�N�I�R�U�F�H�����P�D�\���O�H�Q�G���W�K�H�P�V�H�O�Y�H�V���W�R���P�X�O�W�L�S�O�H���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V���L�I���D�S�S�O�L�H�G���W�R���G�H�E�D�W�H�V���D�E�R�X�W���W�K�H��
�S�R�W�H�Q�W�L�D�O���H�[�L�V�W�H�Q�F�H���R�I���D���E�U�R�D�G���X�Q�G�H�U�V�X�S�S�O�\���R�I���I�R�X�Q�G�D�W�L�R�Q�D�O���V�N�L�O�O�V�� 

�$�Q�R�W�K�H�U���U�H�O�H�Y�D�Q�W���U�H�V�R�X�U�F�H���L�V���D���O�D�U�J�H���V�H�U�L�H�V���R�I���Z�R�U�N���U�H�D�G�L�Q�H�V�V���D�V�V�H�V�V�P�H�Q�W�V���F�R�Q�G�X�F�W�H�G���R�Y�H�U���W�K�H��
�����������W�R�������������S�H�U�L�R�G���E�\���W�K�H���$�&�7�����Z�K�L�F�K���L�Q���D�G�G�L�W�L�R�Q���W�R���F�R�O�O�H�J�H���H�Q�W�U�D�Q�F�H���H�[�D�P�V���D�Q�G���H�G�X�F�D�W�L�R�Q�D�O��
�D�V�V�H�V�V�P�H�Q�W���Z�R�U�N�����G�H�Y�H�O�R�S�V���D�Q�G���D�G�P�L�Q�L�V�W�H�U�V���M�R�E���U�H�D�G�L�Q�H�V�V���D�V�V�H�V�V�P�H�Q�W�V���I�R�U���D���O�D�U�J�H���D�U�U�D�\���R�I��
�F�R�U�S�R�U�D�W�H���F�O�L�H�Q�W�V�����7�K�H�V�H���D�V�V�H�V�V�P�H�Q�W�V���L�Q�G�L�F�D�W�H���W�K�D�W���Z�R�U�N�H�U�V���J�H�Q�H�U�D�O�O�\���K�D�Y�H���I�R�X�Q�G�D�W�L�R�Q�D�O���U�H�D�G�L�Q�J��
�D�Q�G���D�S�S�O�L�H�G���P�D�W�K�H�P�D�W�L�F�D�O���V�N�L�O�O�V���Q�H�H�G�H�G���E�\���H�P�S�O�R�\�H�U�V��51���+�R�Z�H�Y�H�U�����$�&�7���D�Q�D�O�\�V�L�V���D�O�V�R���U�H�Y�H�D�O�H�G��
�W�K�D�W���L�Q�I�R�U�P�D�W�L�R�Q���O�R�F�D�W�L�R�Q���V�N�L�O�O�V�² �V�N�L�O�O�V���W�K�D�W���D�U�H���L�P�S�R�U�W�D�Q�W���L�Q���P�D�Q�\���W�\�S�H�V���R�I���Z�R�U�N�² �Z�H�U�H���O�D�F�N�L�Q�J��
�I�R�U���Q�X�P�H�U�R�X�V���Z�R�U�N�H�U���J�U�R�X�S�V���� 

�2�Q�H���P�R�U�H���V�R�X�U�F�H���J�H�Q�H�U�D�W�L�Q�J���I�L�Q�G�L�Q�J�V���R�I���U�H�O�H�Y�D�Q�F�H���D�W���D���Q�D�W�L�R�Q�D�O�����D�Q�G���L�Q�W�H�U�Q�D�W�L�R�Q�D�O�����O�H�Y�H�O���L�V���W�K�H��
�2�(�&�'���6�X�U�Y�H�\���R�I���$�G�X�O�W���6�N�L�O�O�V�����Z�K�L�F�K���S�U�H�V�H�Q�W�V���V�X�U�Y�H�\���U�H�V�S�R�Q�G�H�Q�W�V���Z�L�W�K���D���V�H�U�L�H�V���R�I���T�X�H�V�W�L�R�Q�V���D�E�R�X�W��
�W�K�H���H�[�W�H�Q�W���W�R���Z�K�L�F�K���D�Q�G���Z�D�\�V���L�Q���Z�K�L�F�K���W�K�H�\���X�V�H���V�N�L�O�O�V���L�Q���W�K�H�L�U���H�Y�H�U�\�G�D�\���O�L�I�H���D�Q�G���D�W���Z�R�U�N�����7�K�H��
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�V�N�L�O�O���G�H�P�D�Q�G�V���W�K�H�\���U�H�S�R�U�W���I�D�F�L�Q�J���D�W���Z�R�U�N�����L�Q���T�X�D�O�L�I�L�F�D�W�L�R�Q�V�����O�L�W�H�U�D�F�\���D�Q�G���Q�X�P�H�U�D�F�\���V�N�L�O�O�V�����D�Q�G���I�L�H�O�G��
�R�I���V�W�X�G�\�������7�K�H�V�H���I�L�Q�G�L�Q�J�V���V�X�J�J�H�V�W���W�K�D�W���L�Q���������������8���6�����U�H�V�S�R�Q�G�H�Q�W�V���Z�H�U�H���W�\�S�L�F�D�O�O�\���Z�H�O�O���P�D�W�F�K�H�G���R�U��
�R�Y�H�U���V�N�L�O�O�H�G���L�Q���W�H�U�P�V���R�I���T�X�D�O�L�I�L�F�D�W�L�R�Q�V���D�Q�G���O�L�W�H�U�D�F�\���D�Q�G���Q�X�P�H�U�D�F�\���V�N�L�O�O�V�����D�E�R�X�W���K�D�O�I���R�I���8���6����
�U�H�V�S�R�Q�G�H�Q�W�V���U�H�S�R�U�W�H�G���W�K�H�\���Z�H�U�H���Z�H�O�O���P�D�W�F�K�H�G���L�Q���W�K�H�L�U���I�L�H�O�G���R�I���V�W�X�G�\��52 

Basic Digital Skills 

�8�V�H���R�I���G�L�J�L�W�D�O���W�H�F�K�Q�R�O�R�J�\���L�Q���8���6�����Z�R�U�N�S�O�D�F�H�V���V�X�J�J�H�V�W���E�U�R�D�G���G�H�P�D�Q�G���I�R�U���E�D�V�L�F���G�L�J�L�W�D�O���V�N�L�O�O�V���D�F�U�R�V�V��
�R�F�F�X�S�D�W�L�R�Q�V���D�Q�G���L�Q�G�X�V�W�U�L�H�V��53���1�D�W�L�R�Q�D�O���G�D�W�D���R�Q���W�K�H���Z�R�U�N�S�O�D�F�H���U�R�O�H���R�I���G�L�J�L�W�D�O���W�H�F�K�Q�R�O�R�J�\���D�U�H���V�F�D�U�F�H����
�E�X�W���V�R�P�H���V�W�X�G�L�H�V���K�D�Y�H���E�H�H�Q���D�E�O�H���W�R���G�R�F�X�P�H�Q�W���W�K�H���Z�L�G�H�V�S�U�H�D�G���Q�D�W�X�U�H���R�I���G�L�J�L�W�D�O���V�N�L�O�O�V���W�K�U�R�X�J�K��
�R�F�F�X�S�D�W�L�R�Q�D�O���D�Q�D�O�\�V�L�V���D�Q�G���R�Q�O�L�Q�H���M�R�E���S�R�V�W�L�Q�J���U�H�T�X�L�U�H�P�H�Q�W�V�����5�H�V�H�D�U�F�K�H�U�V���I�U�R�P���W�K�H���%�U�R�R�N�L�Q�J�V��
�,�Q�V�W�L�W�X�W�L�R�Q�����I�R�U���H�[�D�P�S�O�H�����D�Q�D�O�\�]�H�G���W�K�H���G�L�J�L�W�D�O���V�N�L�O�O���F�R�Q�W�H�Q�W���R�I���K�X�Q�G�U�H�G�V���R�I���R�F�F�X�S�D�W�L�R�Q�V���X�V�L�Q�J���W�K�H��
�2�F�F�X�S�D�W�L�R�Q���,�Q�I�R�U�P�D�W�L�R�Q���1�H�W�Z�R�U�N�����2��1�(�7�����G�D�W�D�E�D�V�H�����D���'�2�/���I�X�Q�G�H�G���F�D�W�D�O�R�J���R�I���V�W�D�Q�G�D�U�G�L�]�H�G���M�R�E��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���I�R�U���K�X�Q�G�U�H�G�V���R�I���R�F�F�X�S�D�W�L�R�Q�V�����D�Q�G���I�R�X�Q�G���W�K�D�W���D���P�D�M�R�U�L�W�\���R�I���M�R�E�V���L�Q�������������K�D�G���D��
�P�H�G�L�X�P���R�U���K�L�J�K���G�L�J�L�W�D�O���F�R�Q�W�H�Q�W���O�H�Y�H�O��54���+�L�J�K���G�L�J�L�W�D�O���F�R�Q�W�H�Q�W���M�R�E�V�² �V�X�F�K���D�V���V�R�I�W�Z�D�U�H���G�H�Y�H�O�R�S�H�U�V����

                                                 
51 The ACT work readiness standards are based on a nationally representative sample of jobs in a given occupation. 

�$�&�7�¶�V���Z�R�U�N���U�H�D�G�L�Q�H�V�V���I�L�Q�G�L�Q�J�V�����L���H�������W�K�H���G�H�J�U�H�H���W�R���Z�K�L�F�K���Z�R�U�N�H�U�V���S�R�V�V�H�V�V���F�H�U�W�D�L�Q���I�R�X�Q�G�D�W�L�R�Q�D�O���V�N�L�O�O�V�����D�U�H���E�D�V�H�G���R�Q���D��
large sample (4 million assessments) but the methodology section of the report does not indicate whether this sample is 

nationally representative. ACT, The Condition of Work Readiness in the United States, 2013, http://www.act.org. 

52 See Organization for Economic Cooperation and Development (OECD), Skills Matter: Additional Results from the 
Survey of Adult Skills, OECD Skills Studies, 2019, Table A5.6, https://doi.org/10.1787/1f029d8f-en.  

53 For example, office-based work regularly relies on word-processing and other productivity software (e.g., 

spreadsheets), networked offices, and communication technology. Retail jobs use digital point-of-sale and inventory 

technology. Navigation and communication software are used in transportation jobs. Construction work and production 

jobs use digital technology to schedule and document work, improve workplace safety, and run diagnostic tests on 

machinery. 

54 Mark Muro, Sifan Liu, Jacob Whiton, and Siddharth Kulkarni, Digitization and the American Workforce, Brookings 

Institution, November 2017, https://www.brookings.edu/research/digitalization-and-the-american-workforce/. The 

Occupation Information Network (O*NET) database was a key source of information for the Brookings study. The 

research time constructed a measure of digital content using the two O*NET measures: �³�W�K�H���R�Y�H�U�D�O�O���N�Q�R�Z�O�H�G�J�H���R�I��
�F�R�P�S�X�W�H�U�V���D�Q�G���H�O�H�F�W�U�R�Q�L�F�V���U�H�T�X�L�U�H�G���E�\���D���M�R�E�´���D�Q�G���³�W�K�H���F�H�Q�W�U�D�O�L�W�\���R�I���F�R�P�S�X�W�H�U�V���W�R���W�K�H���R�Y�H�U�D�O�O���Z�R�U�N���D�F�W�L�Y�L�W�\���R�I���W�K�H��
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�F�R�P�S�X�W�H�U���V�\�V�W�H�P�V���D�Q�D�O�\�V�W�V�����D�Q�G���I�L�Q�D�Q�F�L�D�O���P�D�Q�D�J�H�U�V�² �P�D�G�H���X�S���D�E�R�X�W�����������R�I���H�P�S�O�R�\�H�G���Z�R�U�N�H�U�V����
�D�Q�G���P�H�G�L�X�P���G�L�J�L�W�D�O���F�R�Q�W�H�Q�W�² �V�X�F�K���D�V���O�D�Z�\�H�U�V�����P�H�F�K�D�Q�L�F�V�����U�H�J�L�V�W�H�U�H�G���Q�X�U�V�H�V�����D�Q�G���R�I�I�L�F�H���F�O�H�U�N�V�²
�P�D�G�H���X�S���D�Q���D�G�G�L�W�L�R�Q�D�O�����������������6�L�P�L�O�D�U�O�\�����D���V�W�X�G�\���R�I���P�L�G�G�O�H���V�N�L�O�O���M�R�E���S�R�V�W�L�Q�J�V���L�Q�������������E�\���%�X�U�Q�L�Q�J��
�*�O�D�V�V���7�H�F�K�Q�R�O�R�J�L�H�V�����%�*�7�����L�Q�G�L�F�D�W�H�G���W�K�D�W�����������R�I���P�L�G�G�O�H���V�N�L�O�O���M�R�E�V���U�H�T�X�L�U�H�G���V�R�P�H���S�U�R�I�L�F�L�H�Q�F�\���L�Q��
�G�L�J�L�W�D�O���V�N�L�O�O�V��55���7�K�H���D�E�L�O�L�W�\���W�R���X�V�H���S�U�R�G�X�F�W�L�Y�L�W�\���V�R�I�W�Z�D�U�H�����H���J�������Z�R�U�G���S�U�R�F�H�V�V�L�Q�J�����V�S�U�H�D�G�V�K�H�H�W�V����
�H�I�I�H�F�W�L�Y�H�O�\���D�S�S�H�D�U�V���W�R���E�H���D���E�D�V�H�O�L�Q�H���G�L�J�L�W�D�O���V�N�L�O�O�V���U�H�T�X�L�U�H�P�H�Q�W�����W�K�H���P�D�M�R�U�L�W�\���������������R�I���P�L�G�G�O�H���V�N�L�O�O��
�S�R�V�W�L�Q�J�V���L�Q�������������U�H�T�X�L�U�H�G���D�S�S�O�L�F�D�Q�W�V���W�R���E�H���D�E�O�H���W�R���X�V�H���W�K�L�V���V�R�I�W�Z�D�U�H�� 

�:�K�L�O�H���V�R�P�H���R�E�V�H�U�Y�H�U�V���K�D�Y�H���S�R�L�Q�W�H�G���W�R���D���O�D�F�N���R�I���G�L�J�L�W�D�O���V�N�L�O�O�V���L�Q���V�R�P�H���L�Q�G�X�V�W�U�L�H�V��56���W�K�H�U�H���G�R�H�V���Q�R�W��
�D�S�S�H�D�U���W�R���E�H���D���Z�L�G�H�V�S�U�H�D�G���D�E�V�H�Q�F�H���R�I���W�K�H�V�H���V�N�L�O�O�V���L�Q���W�K�H���8���6�����Z�R�U�N�I�R�U�F�H�����7�K�H���U�H�V�X�O�W�V���R�I���W�K�H������������
�2�(�&�'���6�X�U�Y�H�\���R�I���$�G�X�O�W���6�N�L�O�O�V�����I�R�U���H�[�D�P�S�O�H�����U�H�Y�H�D�O�H�G���W�K�D�W���P�R�V�W���8���6�����D�G�X�O�W�V�����D�J�H�V���������W�R�����������K�D�G���D�W��
�O�H�D�V�W���E�D�V�L�F���W�H�F�K�Q�R�O�R�J�\���V�N�L�O�O�V��57���7�K�H���V�X�U�Y�H�\���U�H�V�X�O�W�V���L�Q�G�L�F�D�W�H�G���W�K�D�W���P�R�U�H���W�K�D�Q�����������R�I���D�G�X�O�W�V���F�R�X�O�G��
�F�R�P�S�O�H�W�H���V�W�U�D�L�J�K�W�I�R�U�Z�D�U�G���W�D�V�N�V���X�V�L�Q�J���F�R�P�P�R�Q���W�H�F�K�Q�R�O�R�J�\���D�S�S�O�L�F�D�W�L�R�Q�V���D�Q�G���V�L�P�S�O�H���U�H�D�V�R�Q�L�Q�J�����D�Q�G��
�D�Q���D�G�G�L�W�L�R�Q�D�O�����������F�R�X�O�G���S�H�U�I�R�U�P���P�R�U�H���D�G�Y�D�Q�F�H�G���W�D�V�N�V���X�V�L�Q�J���E�R�W�K���F�R�P�P�R�Q���D�Q�G���P�R�U�H���V�S�H�F�L�I�L�F��
�W�H�F�K�Q�R�O�R�J�\���D�Q�G���P�R�U�H���V�R�S�K�L�V�W�L�F�D�W�H�G���S�U�R�E�O�H�P���V�R�O�Y�L�Q�J���V�N�L�O�O�V��58�� 

Soft Skills 

�7�K�H���W�H�U�P���V�R�I�W���V�N�L�O�O�V���J�H�Q�H�U�D�O�O�\���F�D�S�W�X�U�H�V���Z�R�U�N�H�U�V�¶���D�E�L�O�L�W�\���W�R���L�Q�W�H�U�D�F�W���H�I�I�H�F�W�L�Y�H�O�\���Z�L�W�K���R�W�K�H�U�V�����H���J������
�F�X�V�W�R�P�H�U�V�����W�H�D�P�V���R�I���F�R�Z�R�U�N�H�U�V�����W�K�H���S�X�E�O�L�F�����D�Q�G���L�Q�F�O�X�G�H�V���V�N�L�O�O�V���V�X�F�K���D�V���V�R�F�L�D�O���L�Q�W�H�O�O�L�J�H�Q�F�H����
�F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�N�L�O�O�V�����W�K�H���D�E�L�O�L�W�\���W�R���V�H�W���J�R�D�O�V���D�Q�G���S�O�D�Q���D�Q�G���F�D�U�U�\���R�X�W���W�D�V�N�V�����D�Q�G���D���S�R�V�L�W�L�Y�H���D�W�W�L�W�X�G�H��
�W�R�Z�D�U�G���Z�R�U�N���D�Q�G���O�H�D�U�Q�L�Q�J�����(�P�S�O�R�\�H�U�V���G�H�P�D�Q�G���I�R�U���V�X�F�K���V�N�L�O�O�V���F�D�Q���E�H���P�H�D�V�X�U�H�G���W�K�U�R�X�J�K���H�P�S�O�R�\�H�U��
�V�X�U�Y�H�\�V���D�Q�G���M�R�E���S�R�V�W�L�Q�J���U�H�T�X�L�U�H�P�H�Q�W�V�����D�Q�G���V�H�H�Q���L�Q���O�D�E�R�U���P�D�U�N�H�W���R�X�W�F�R�P�H�V���I�R�U���S�R�V�L�W�L�R�Q�V���W�K�D�W���U�H�O�\��
�R�Q���V�W�U�R�Q�J���V�R�I�W���V�N�L�O�O�V�����)�R�U���H�[�D�P�S�O�H�����D���V�X�U�Y�H�\���F�R�Q�G�X�F�W�H�G���E�\���W�K�H���1�D�W�L�R�Q�D�O���$�V�V�R�F�L�D�W�L�R�Q���R�I���&�R�O�O�H�J�H�V��
�D�Q�G���(�P�S�O�R�\�H�U�V���U�H�Y�H�D�O�H�G���W�K�D�W���W�K�H���W�R�S���W�K�U�H�H���D�W�W�U�L�E�X�W�H�V���V�R�X�J�K�W���E�\���H�P�S�O�R�\�H�U�V���L�Q�������������Z�H�U�H���S�U�R�E�O�H�P��
�V�R�O�Y�L�Q�J���V�N�L�O�O�V�����D�E�L�O�L�W�\���W�R���Z�R�U�N���R�Q���W�H�D�P�����D�Q�G���D���V�W�U�R�Q�J���Z�R�U�N���H�W�K�L�F��59���,�Q�W�H�U�S�H�U�V�R�Q�D�O���V�N�L�O�O�V���D�U�H���D���F�O�H�D�U��

                                                 
�R�F�F�X�S�D�W�L�R�Q���´  

55 The study defined middle-skill jobs �D�V���W�K�R�V�H���I�R�U���Z�K�L�F�K���P�R�V�W���M�R�E���S�R�V�W�L�Q�J�V���G�R���Q�R�W���U�H�T�X�L�U�H���D���E�D�F�K�H�O�R�U�¶s degree and at 

least 50% offer a $15 hourly wage. Burning Glass Technologies, The Digital Edge: Middle-Skill Worker and Careers, 

September 2017, https://www.burning-glass.com/research-project/digital-skills-gap/ 

56 For example, participants in a panel hosted by the National Skills Coalition in 2020 highlighted a prevalence of low 

digital skills among workers in certain industries (e.g., manufacturing); see HRDive, Millions of US workers have 
�µlimited or no digital skills, February 2020, https://www.hrdive.com/news/millions-of-us-workers-have-limited-or-no-

digital-skills/572048/. 

57 The OECD Survey of Adult Skills is designed to measure the proficiency�² as defined by the OECD�² of working-

age adults (16-65 year-olds) in three key information-processing skills (literacy, numeracy, and problem solving in 

technology-rich environments) and to allow for international comparisons. The survey has been conducted in over 40 

countries since 2011, including the United States in 2011-2012 and 2017. The survey defines problem solving in 
technology-rich environments �D�V���³�X�V�L�Q�J���G�L�J�L�Wal technology, communication tools and networks to acquire and evaluate 

�L�Q�I�R�U�P�D�W�L�R�Q�����F�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���R�W�K�H�U�V���D�Q�G���S�H�U�I�R�U�P���S�U�D�F�W�L�F�D�O���W�D�V�N�V�´���D�Q�G���D�V�V�H�V�V�H�V���U�H�V�S�R�Q�G�H�Q�W�V�¶���D�E�L�O�L�W�L�H�V���³�W�R���V�R�O�Y�H��
problems for personal, work and civic purposes by setting up appropriate goals and plans, and accessing and making 

�X�V�H���R�I���L�Q�I�R�U�P�D�W�L�R�Q���W�K�U�R�X�J�K���F�R�P�S�X�W�H�U�V���D�Q�G���F�R�P�S�X�W�H�U���Q�H�W�Z�R�U�N�V���´���$�G�G�L�W�L�R�Q�D�O���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���V�X�U�Y�H�\���G�H�V�L�J�Q���L�V���D�W��
https://www.oecd.org/skills/piaac/about/#d.en.481111. Recent results are in OECD, Skills Matter: Additional Results 
from the Survey of Adult Skills, OECD Skills Studies, 2019, https://doi.org/10.1787/1f029d8f-en.  

58 Another nearly 20% could successfully complete simple information and communications technology (ICT) tasks but 

could not complete those with greater complexity. Specifically, such individuals could complete tasks based on well-

defined problems involving few steps and that do not require any categorical or inferential reasoning. The survey also 

provided insights into digital illiteracy among U.S. adults; the share of adults with no or little ICT in the United States 

was 7.4%, which was below the OECD-country average of 16.3%. 

59 National Association of Colleges and Employers (NACE), �.�H�\���$�W�W�U�L�E�X�W�H�V���(�P�S�O�R�\�H�U�V���:�D�Q�W���W�R���6�H�H���R�Q���6�W�X�G�H�Q�W�V�¶��
Resumes, January 13, 2020, https://www.naceweb.org/talent-acquisition/candidate-selection/key-attributes-employers-

want-to-see-on-students-resumes/. 
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71 Naomi Ondrasek, Desiree Carver-Thomas, Caitlin Scott, and Linda Darling-Hammond, �&�D�O�L�I�R�U�Q�L�D�¶�V���6�S�H�F�L�D�O��
Education Teacher Shortage, Learning Policy Institute, February 2020, https://learningpolicyinstitute.org/product/pace-

california-special-education-teacher-shortage-brief.  

72 Analysis of 2016 and 2017 data by the Learning Policy Institute indicates that 7.3% of teachers, on average, report 

they intend to leave teaching when a better opportunity becomes available (see https://learningpolicyinstitute.org/

product/understanding-teacher-shortages-interactive). 
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73 Rapidly changing work requirements can be associated with challenging staffing situations separate from a short 
supply of skill. Employers may need to recruit more frequently than they had in the past or more frequently than other 

employers; this kind of skill turnover can result in firms hiring from a pool of recent graduates, who, while well-

trained, are less experienced and potentially more likely to change jobs than the workforce overall.  

74 Applied STEM occupation with high task replacement rates over the 2007-2017 period include mechanical drafters, 

computer programmers, architectural and civil drafters, software developers. David J. Deming and Kadeem L. Noray, 

STEM Careers and Technological Change, National Bureau of Economic Research, Working Paper No. 25065, 

September 2018, http://www.nber.org/papers/w25065. 

75 BLS ORS data for 2018 indicate that, overall, 17.9% of workers were in jobs that required at least four years of 

specific vocational preparation before hire (degree, certification, training, experience). Workers in other occupation 

groups faced such a requirement with greater frequency. For example, 40.2% of workers in community and social 

services occupations were in positions that required at least four years of preparation; other examples are life, physical, 

and social science jobs (55.5% of workers); architecture and engineering occupations (55.8% of workers); business and 

financial operations (54.2% of workers); computer and math jobs (64.1% of workers); legal occupations (64.6% of 

workers); and management (76.7% of workers), among others.  

76 Foreign labor considerations are �G�L�V�F�X�V�V�H�G���L�Q���W�K�H���³Reliance on Foreign Labor�´���V�H�F�W�L�R�Q���R�I���W�K�L�V���U�H�S�R�U�W���� 

77 CRS estimates, for example, that in 2017 there were enough employed elementary and secondary teachers to produce 

an average student-teacher ratio of approximately 14. ACS data indicate that in 2017, there were 62.66 million 

individuals who were ages 5 to 19 (an upper-bound estimate of the number students in that year; for comparison, Digest 

of Education Statistics data for 2017 indicate a projected K-12 enrollment of 56.5 million students) and there were 4.48 
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https://www.ncsl.org/research/labor-and-employment/occupational-licensing.aspx. 
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occupational_licensing_and_the_american_worker. 
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information technology systems) as a strategy to recruit workers. Tambe et al. (2019) show that firms that invest in 

such emerging systems were able to hire workers at lower wages than those that did not make such investments. These 

hiring gains were in some instances short lived, as the study also shows that such workers are more likely to leave the 

firm. Prasanna Tambe, Xuan Ye, and Peter Cappelli, Paying to Program? Engineering Brand and High-Tech Wages, 
NBER Working Paper 25552, February 2019, https://www.nber.org/papers/w25552. 

92 For example, Heidi Shierhotz and Elise Gould, �:�K�\���L�V���U�H�D�O���Z�D�J�H���J�U�R�Z�W�K���D�Q�H�P�L�F�"���,�W�¶�V���Q�R�W���E�H�F�D�X�V�H���R�I���D���V�N�L�O�O�V��
shortage, Economic Policy Institute, Working Economics Blog, July 2018, https://www.epi.org/blog/why-is-real-wage-

growth-anemic-its-not-because-of-a-skills-shortage/. 

93 Deloitte Development LLC, 2018 Deloitte and The Manufacturing Institute skills gap and future of work study, 2018, 

p. 11, https://documents.deloitte.com/insights/2018DeloitteSkillsGapFoWManufacturing ���K�H�U�H�L�Q�D�I�W�H�U�����³�'�H�O�R�L�W�W�H�����������´���� 

94 Average hourly earnings data from the BLS Current Employment Survey were adjusted for inflation by CRS using 

the BLS CPI-U. 

95 BLS data show high wage growth between March and April 2020 (at the start of the pandemic and recession), which 

reflects greater employment loss among low-wage workers. Tomaz Cajner et al., The U.S. Labor Market during the 
Beginning of the Pandemic Recession, Brookings Institution, Brookings Papers on Economic Activity, June 25, 2020. 
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Table 2. Job Openings Rate and Real Earnings Growth in Selected Industries  

Industry  
Job Openings Rate 

January 2015 
Job Openings Rate 

January 2020 

Average Annual Wag e 
Growth January 2015 �² 

January 2020 

Total Private 3.9 4.6 0.8% 

Mining & Logging 1.8 2.7 0.5% 

Construction 2.3 3.4 0.9% 

Manufacturing 2.6 3.1 0.4% 

Wholesale Trade 2.6 2.8 0.4% 

Retail Trade 3.8 4.6 1.0% 

Information 3.9 5.0 2.4% 

Financial Activities 3.8 4.6 1.3% 

Professional & Business 5.0 5.6 0.9% 

Education & Health 4.1 5.0 0.2% 

Leisure & Hospitality 5.1 5.2 1.5% 

Other Services 3.2 4.3 0.9% 

Sources: Figure created by CRS using earnings data in constant 1982-1984 dollars from Bureau of Labor 
Statistics (BLS) Current Employment Survey (CES), and BLS Job Openings and Labor Turnover Survey (JOLTS) 
data. 
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96 Wage growth in some of these occupations may be driven in part by recent state-level minimum wage increases. See 

CRS Report R43792, State Minimum Wages: An Overview, by David H. Bradley and Abigail R. Overbay. 

97 As observed earlier, January 2015 was an approximate turning point in overall average hourly earnings growth. 

Between June 2009 and January 2015, real average wages grew at an average annualized rate of 0.4%; the rate was 

close to 0.9% from January 2015 to January 2020. This may be related to stronger labor market conditions; by 2015, 

the U.S. labor market had recovered to a considerable extent from large losses during the 2007-2009 recession.  
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Substituting Technology for Labor 
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the Statutory Cap, by Andorra Bruno. An overview of the employment-based immigration system is in CRS Report 

R45447, Permanent Employment-Based Immigration and the Per-country Ceiling, by William A. Kandel. A discussion 

of permanent legal immigration more generally is in CRS Report R42866, Permanent Legal Immigration to the United 
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other than work-related visas (e.g., foreign students) may be permitted to work if they meet certain criteria. 
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Professional, Managerial, and Skilled Foreign Workers: Policy and Trends, by Jill H. Wilson. 

117 Research that examines the potential for immigration to adversely affect employment prospects and wages for 

certain groups of workers includes George J. Borjas and Joan Monras, �³The Labor Market Consequences of Refugee 

Supply Shocks,�  ́Economic Policy, vol. 32, no. 91 (July 2017), pp. 361-413; and John Bound, Gaurav Khanna, and 

Nicolas Morales, Understanding the Economic Impact of the H-1B Program on the U.S., National Bureau of Economic 

Research, Working Paper No. 23153, February 2017, https://www.nber.org/papers/w23153.  
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Federal Efforts to Address Skill Misalignments and 

Relevant Policy Considerations 
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123 For more information on these types of efforts, see, for example, CRS Report R45223, Science, Technology, 
Engineering, and Mathematics (STEM) Education: An Overview, by Boris Granovskiy; CRS In Focus IF10654, 

Challenges in Cybersecurity Education and Workforce Development, by Boris Granovskiy; CRS Report R43571, 

Federal Student Loan Forgiveness and Loan Repayment Programs, coordinated by Alexandra Hegji; and CRS Report 

R45171, Registered Apprenticeship: Federal Role and Recent Federal Efforts, by Benjamin Collins. 

124 For more information, see CRS Report R44542, Carl D. Perkins Career and Technical Education Act of 2006: An 
Overview, by Boris Granovskiy. 
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125 For more information on these types of efforts, see, for example, CRS Report R43855, Rehabilitation Act: 
Vocational Rehabilitation State Grants, by Benjamin Collins; CRS Report R42755, The Post-9/11 GI Bill: A Primer, 
by Cassandria Dortch; and CRS Report R43301, Programs Available to Unemployed Workers Through the American 
Job Center Network, by Benjamin Collins, David H. Bradley, and Katelin P. Isaacs.  

126 For information about these resources, see https://www.bls.gov/audience/jobseekers.htm 

127 With hundreds of local boards across the country, each targeting services to local needs and leveraging local 

resources, it is challenging to characterize the main approaches of local boards or assess their effectiveness. Some 

studies have examined particular aspects of some local board�V�¶ structure or strategies (e.g., collaborating with 

community organizations). For example, a GAO report examined 14 local collaboration initiatives that had been 

identified as particularly innovative to learn more about effective strategies and challenges associated with them; U.S. 

Government Accountability Office (GAO), Innovative Collaborations between Workforce Boards and Employers 
Helped to Meet Local Needs, GAO 12-97, January 2012, https://www.gao.gov/products/GAO-12-97. A database of 

research and reports on workforce issues, including local workforce boards, is maintained at 

https://strategies.workforcegps.org/home/. For more information on the one-stop delivery system, see CRS Report 

R44252, The Workforce Innovation and Opportunity Act and the One-Stop Delivery System.  
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128 For an overview of these policies and related issues, see CRS Report R44849, H-2A and H-2B Temporary Worker 
Visas: Policy and Related Issues, by Andorra Bruno. Also see the discussion in t�K�H���³Reliance on Foreign Labor�´��
section of this report. 

129 For information on current federal childcare policies, see CRS Report R44528, Trends in Child Care Spending from 
the CCDF and TANF, by Karen E. Lynch. Such policies have more typically been used to support low-income working 

families, promoting self-sufficiency through work. Also see CRS Report R44993, Child and Dependent Care Tax 
Benefits: How They Work and Who Receives Them, by Margot L. Crandall-Hollick and Conor F. Boyle, which 

describes more broadly targeted tax benefits that help subsidize some child and dependent care expenses of working 

parents. Child and dependent care subsidies can be targeted in various ways in attempts to expand labor force 

participation or to help address particular shortages. 

130 For more information, see CRS Report R44153, Trade Adjustment Assistance for Workers and the TAA 
Reauthorization Act of 2015, by Benjamin Collins. 
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Appendix. Government-Sponsored Surveys of 

Employer-Provided Training 
�'�D�W�D���R�Q���H�P�S�O�R�\�H�U���S�U�R�Y�L�G�H�G���W�U�D�L�Q�L�Q�J���I�U�R�P���I�R�X�U���G�L�I�I�H�U�H�Q�W���J�R�Y�H�U�Q�P�H�Q�W���V�X�U�Y�H�\�V�����U�D�Q�J�L�Q�J���I�U�R�P���W�K�H��
�P�L�G�����������V���W�K�U�R�X�J�K���W�K�H���P�L�G�����������V�����L�Q�G�L�F�D�W�H���W�K�D�W���Z�K�L�O�H���D���P�D�M�R�U�L�W�\���R�I���H�V�W�D�E�O�L�V�K�P�H�Q�W�V���R�I�I�H�U�H�G���V�R�P�H��
�W�U�D�L�Q�L�Q�J�����I�R�U�P�D�O���R�U���L�Q�I�R�U�P�D�O�������D���P�L�Q�R�U�L�W�\���R�I���Z�R�U�N�H�U�V���U�H�F�H�L�Y�H�G���W�U�D�L�Q�L�Q�J�����6�S�H�F�L�I�L�F�D�O�O�\�����D�E�R�X�W�����������R�I��
�H�P�S�O�R�\�H�U�V���U�H�S�R�U�W�H�G���W�K�D�W���W�K�H�\���S�U�R�Y�L�G�H���V�R�P�H���I�R�U�P���R�I���I�R�U�P�D�O���W�U�D�L�Q�L�Q�J�����Z�K�L�O�H���W�K�H���V�K�D�U�H���R�I���Z�R�U�N�H�U�V��
�U�H�F�H�L�Y�L�Q�J���I�R�U�P�D�O���W�U�D�L�Q�L�Q�J���Z�D�V���F�R�Q�V�L�V�W�H�Q�W�O�\���O�H�V�V���W�K�D�Q����������131���7�K�H���V�X�U�Y�H�\�V���L�Q�F�O�X�G�H���W�K�H���1�D�W�L�R�Q�D�O��
�(�P�S�O�R�\�H�U���6�X�U�Y�H�\�����1�(�6�������W�K�H���6�X�U�Y�H�\���R�I���(�P�S�O�R�\�H�U���3�U�R�Y�L�G�H�G���7�U�D�L�Q�L�Q�J�����6�(�3�7�������W�K�H���1�D�W�L�R�Q�D�O��
�+�R�X�V�H�K�R�O�G���(�G�X�F�D�W�L�R�Q���6�X�U�Y�H�\�����1�+�(�6�������D�Q�G���W�K�H���6�X�U�Y�H�\���R�I���,�Q�F�R�P�H���D�Q�G���3�U�R�J�U�D�P���3�D�U�W�L�F�L�S�D�W�L�R�Q��
���6�,�3�3���� 

Table A -1. Major Government Surveys of Employer -Provided Training  

Survey Years Coverage  Training Concepts  

National Employer Survey 
(NES) 

1993, 1995 Private establishments 
with 20 or more 
employees 

Formal: any structured 
training either on-the-job 
or offsite 

Informal: unstructured 
observation or one-on-
one instruction 

Survey of Employer-
Provided Training (SEPT) 

1993, 1995 Private establishments of 
all sizes (1993); private 
establishments with 50 or 
more employees (1995) 

Formal: any structured 
training either on-the-job 
or offsite 

Informal: unstructured, 
unplanned, and easily 
adapted 

National Household 
Education Survey (NHES) 

1991, 1995, 1999, 2001, 
2003, and 2005 

Household survey �3�D�U�W�L�F�L�S�D�W�L�R�Q���L�Q���´�Z�R�U�N-
�U�H�O�D�W�H�G�µ���F�R�X�U�V�H�V 

Survey of Income and 
Program Participation 
(SIPP) 

1984, 1987, 1990, 1993, 
1996, 2001, 2004, and 
2008 

Household survey Employer-provided or 
sponsored training for at 
least 1 hour 

Sources: NES: https://www.census.gov/econ/overview/mu2400.html; SEPT: https://www.bls.gov/ept/
overview.htm; NHES: https://nces.ed.gov/nhes/publications.asp; SIPP: https://www.census.gov/programs-surveys/
sipp/tech-documentation/topical-modules.html 

Notes: Results from the SEPT 1993 and SEPT 1995 surveys are reviewed in Harley J. Frazis, Diane E. Herz, and 
Michael W. Horrigan, Employer-provided training: results from a new survey, Bureau of Labor Statistics, Monthly 
Labor Review, Washington, DC, May 1995, https://www.bls.gov/opub/mlr/1995/05/art1full.pdf; and Harley Frazis 
et al., Results from the 1995 Survey of Employer-Provided Training, Bureau of Labor Statistics, Monthly Labor Review, 
Washington, DC, June 1998, https://www.bls.gov/opub/mlr/1998/06/art1full.pdf. 

�7�K�H���6�(�3�7���D�Q�G���W�K�H���1�(�6���S�U�R�J�U�D�P�V���V�X�U�Y�H�\�H�G���H�P�S�O�R�\�H�U�V�����Z�H�U�H���F�R�Q�G�X�F�W�H�G���L�Q���W�K�H���P�L�G�����������V�����D�Q�G���K�D�G��
�V�L�P�L�O�D�U���F�R�Q�F�H�S�W�V���R�I���I�R�U�P�D�O���D�Q�G���L�Q�I�R�U�P�D�O���W�U�D�L�Q�L�Q�J�����D�V���R�S�S�R�V�H�G���W�R���W�K�H���6�,�3�3���D�Q�G���1�+�(�6���S�U�R�J�U�D�P�V����
�Z�K�L�F�K���Z�H�U�H���K�R�X�V�H�K�R�O�G���V�X�U�Y�H�\�V���D�Q�G���E�D�V�H�G���R�Q���H�P�S�O�R�\�H�H���U�H�V�S�R�Q�V�H�V�� 

                                                 
131 Robert I. Lerman, Signe-�0�D�U�\���0�F�.�H�U�Q�D�Q�����D�Q�G���6�W�H�S�K�D�Q�L�H���5�L�H�J�J�����³�7�K�H���6�F�R�S�H���R�I���(�P�S�O�R�\�H�U-Provided Training in the 

�8�Q�L�W�H�G���6�W�D�W�H�V�����:�K�R�����:�K�D�W�����:�K�H�U�H�����D�Q�G���+�R�Z���0�X�F�K�"���´���L�Q��Job Training Policy in the United States, Christopher J. 

O'Leary, Robert A. Straits, and Stephen A. Wandner, eds. (Kalamazoo, MI: W.E. Upjohn Institute for Employment 

Research, 2004), p. 222.  
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�7�K�H���6�(�3�7���D�Q�G���1�(�6���G�D�W�D���V�K�R�Z�H�G���W�K�H���I�R�O�O�R�Z�L�Q�J�� 

�x �$���P�D�M�R�U�L�W�\���R�I���H�P�S�O�R�\�H�U�V���R�I�I�H�U�H�G���V�R�P�H���V�R�U�W���R�I���I�R�U�P�D�O���W�U�D�L�Q�L�Q�J�����)�R�U���H�P�S�O�R�\�H�U�V���Z�L�W�K��
�������R�U���P�R�U�H���H�P�S�O�R�\�H�H�V���������������1�(�6�����W�R�������������6�(�3�7�����U�H�S�R�U�W�H�G���S�U�R�Y�L�G�L�Q�J���V�R�P�H��
�I�R�U�P�D�O���W�U�D�L�Q�L�Q�J���L�Q���W�K�H���S�U�H�Y�L�R�X�V���\�H�D�U�����:�K�H�Q���W�K�H���V�D�P�S�O�H���L�V���H�[�S�D�Q�G�H�G���W�R���L�Q�F�O�X�G�H��
�V�P�D�O�O�H�U���H�P�S�O�R�\�H�U�V�����L���H�������H�P�S�O�R�\�H�U�V���Z�L�W�K���������R�U���P�R�U�H���Z�R�U�N�H�U�V�������W�K�H���U�D�W�H���Z�D�V��
�V�O�L�J�K�W�O�\���O�R�Z�H�U�����D�E�R�X�W������������ 

�x �1�H�D�U�O�\���D�O�O���H�P�S�O�R�\�H�U�V���R�I�I�H�U�H�G���V�R�P�H���W�\�S�H���R�I���L�Q�I�R�U�P�D�O���W�U�D�L�Q�L�Q�J�����7�K�H���1�(�6���G�D�W�D��
�L�Q�G�L�F�D�W�H�G���W�K�D�W�����������R�I���H�P�S�O�R�\�H�U�V���S�U�R�Y�L�G�H�G���L�Q�I�R�U�P�D�O���W�U�D�L�Q�L�Q�J���L�Q���W�K�H���F�R�X�U�V�H���R�I���D��
�\�H�D�U�����*�L�Y�H�Q���W�K�H���E�U�R�D�G���V�F�R�S�H���R�I���D�F�W�L�Y�L�W�L�H�V���L�Q�F�O�X�G�H�G���L�Q���L�Q�I�R�U�P�D�O���W�U�D�L�Q�L�Q�J�����H���J������
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